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Talalee  of  Dielectric  Materials 
Tolime  IV 

Laljoratory  for  Influlation  Eosearch 
Maseachusetts  Inatltut®  of  Technology 
Cambridge,  Maseachusette 

About  five  years  have  passed  since  Volume  HI  of  the  "Tables  of  Dielec- 
tric Materials"  vaa  Issued.  The  world  situation  appeared  to  quiet  down  at 
that  time,  and  we  hoped  to  concentrate  the  whole  activity  of  this  laboratory 
on  fundamental  research  in  the  field  of  dielectrics  (polarization,  magnetiza- 
tlcai  and  ccnductlon) . The  outbreak  of  the  Korean  War  fowd.  our  country  again 
unprepared  and  demonstrated  with  expensive  clarity  that  we  have  to  live  on 
the  alert  for  the  rest  of  our  lives.  In  consequence,  the  laboratory  felt 
bound  to  retain  the  practical  task  assumed  In  World  War  II  of  acting  as  a 
clearing  house  for  dielectric  materials  and  their  uses.  One  aspect  of  this 
activity  Is  otir  long-range  applied  research  program  of  tailoring  dielectrics 
to  order  for  specific  applications.  This  work  Is  concentrated  at  the  present 
time  on  the  problem  of  shaping  the  hysteresis  loops  of  ferroelectrlcs  and  of 
ferromagnetic  semiconductors  to  the  requirements  of  the  electrical  engineer 
concerned  with  the  development  of  memory  systems,  dielectric  and  magnetic 
amplifiera  and  other  nonlinear  devices.  A secend  aspect  is  the  "Tables  of 
Dielectric  Materials," 

The  "Tables"  In  their  present  form  aummarlzo  the  measxurements  of  this 
laboratory  on  the  complex  permittivity  (dielectric  constant  and  loea  tangent) 
and  the  complex  permeability  of  Important  dielectrics  made  In  this  country. 

They  are  Intended  to  aid  government  agencies,  engineers  and  manufacturers  in 
the  proper  application  of  dlelectrlca  and  In  the  development  of  better  products. 
Volume  IV  reports  on  about  250  new  materials;  simultaneously,  it  has  taken 
over  and  amplified  the  measurements  given  In  the  previous  volumes  as  far  as 
they  still  are  of  special  Interest.  A number  of  materials  new  not  In  produc- 


▼1 


tl<m  hay*  l>een  retaixwd  for  this  reason  “box  are  l^dl^ated  c.s  ‘di!r  ^m.inucc!.'^ 

The  total  niaibsr  of  Materials  Ineluded  aaoimts  to  art*T  6w, 

The  selC'-etion  of  these  Materials  vas  tBadertakLsn  vitli  the  fV-ll  co- or  ora- 
tion of  the  Manofaettorers  eoncemed.  The  lahoratory  ut>ii.snr»s  ary  importsrt 
nev  Material  free  of  charge  for  Ineluslcm  In  the  "Tehios"  if  the  oar'afacturor 
supplies  all  additional  essential  Infomtlon.  If  smo  of  this  isforsE&tion  is 
"confidential,"  It  Is  locked  away  In  our  files  and  vIaI  ’tn)  tsade  arailahle  anl:y 
after  release  hy  the  nanufaeturer* 

Ve  are  fully  seirare  that  these  data  should  he  e;.ip&ndod,  aepocially  tcararda 
hlfi^r  teiperatures  and  frequencies*  TurtherMore,  adiution&l  tBcasureniento  cn 
d*e*  eonductlrlty,  hreakdown  strength  end  other  elect.'-lc  parsnetors  would  ho  cf 
great  ralue,  aod  a presentation  of  the  Materials  as  In  Tolxoac  n,  vhe/xo  the 
dielectric  characteristics  of  each  Indlrldual  dielectric  hare  heen  plotted  and 
essential  Infomatlon  glTen  on  eo^posltlcn,  propertied;,  methods  of  handling  and 
rseoMawndsd  uses,  finally,  a real  "dieleetrie  axialysts"  of  the  materials  should 
hs  undertaken,  linking  their  dielectric  response  to  cenoposltlon  and  molecular 
stmeture*  Ve  hare  to  ask  for  tbs  Indulgenos  of  the  ticers  of  these  "Tables" 
on  these  scores;  ultra  posse  neao  ohllgatur,  or.  In  fj‘«e  translatlan,  our  budget 
Is  already  stretched  to  the  hreaking  point  hy  onr  preeant  obligations. 

I 

Yoluas  1?  doss  not  contain  our  nore  sxtensiye  »eaBurements  on  ferroelec- 
trice  and  ferroaagnstlos.  These  data  on  nonlinear  dielectrics  will  ba  Issued 
In  a sepante  Tolia»  T as  soon  as  they  are  rsasonahly  cc«2iplete. 

The  Msaaureasnts  vers  nads  hy  V.  B*  Vestphal,  gioup  leader  of  our  dielec- 
tric Bsasurenents  group,  vho  vas  ably  supported  hy  thr«i«  staff  operators:  Eeler. 
M*  Bam,  fatrlola  A.  fergue  and  Sllsaheth  McCarty.  Invaluable  help  in  the  edit- 
ing and  oorrsctlng  of  the  nsnuacrlpt  vas  glren  hy  Hsrlt  t B.  ArroEtrcng. 

This  vork  vas  sponsored  under  our  O.K.P,  contrac  te  Jointly  by  the  Navy 
BepartMent  (Office  of  Haral  Peeearch),  the  Amy  Signal  Corps  and  tha  Air  'Fore.a 
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ri.y. .Log trie  Parannsters 

1.  c'  . tLd  dL9lectr-ic  ccmstent  or  permittivity  relative  to  vacuum,  alao 


• ‘I  *•  ^ 


ted  In  the  literature  aa  E,  k,  e,  D.C.,  etc. 


2.  ba;,'.  6 or  tan  6.,  the  dielectric  losa  tangent  or  dlaali>atlon  factor,  also 

a 

\ designated  In  the  literature  aa  S.F.,  l/Q,  and  vhen  loases  are  low, 

.as  power  factor  or  coa  6, 

3*  ‘the  magnetic  permetHhlllty  relative  to  vacuxm,  also  given  in  the  liter- 

ature aa  or  ^ . 

i 

ta':  the  magnetic  loan  tangent. 


P,  ?!e  a.c.  volume  reaif^tlvlty  in  ohm  cm.  This  parameter  Is  used  In  these 


'tables  only  for  very  hlgh-loas  materials. 
formation  to  other  parameters.  The  die 


. The  dielectric  loss  factor  relative 


to  vaci'  tBf,  1®  "fche  product  of  the  dielectric  loss  tangent  and  A.c. 

voluof.  f Lductivlty,  o,  le  given  by 

I . f (e'/«.)t«n  8 

0 m ——  ■ — r^o  cm.“)  (f  in  c/s) 

P 1.8x10^® 

chart  la  given  (page  x)  for  approximate  calculations  of  a or  p from 
the  dn'  given  In  the  tables. 

he  magnetic  loss  factor  relative  to  vacuum,  Is  the  product  of 

\"::9  Tee  cj  ?tlc  losa  tangent  and  analogy  to  the  dielectric  loss  factor) . 

In  the  ’ iterature,  the  loss  factor  1s  sometimes  given  as  or  In  our  nota- 


ii  >-nj,  tr  j.  6^/(u*/Mq)  . 


io  attenuation  constant,  a,  for  propagation  in  free  space  1s 


2k  U*€* 

\ ii  e 
o o o 


1 - tMi  8.  • tm  6_  , . ,1/2 

1 5-  ( [a  . t.n=(8^  . 6^)]  - l) 


ilch  fr.  nonmagnetic  dielectrics  reduces  to 


1/2  r(l  + tan^6^) 


[ 


i 


lx 


Charto  for  finding  a in  terms  of  "tan  6^  are  included  in  this 

report  (pages  li-illl) . They  apply  also  to  magnetic  dielectrics  when  the  product 

(4*/u)(€’/«q)  is  auhstituted  for  <V*q  an<i  an  equivalent  combined  loss  tangent 

tan  la  used  instead  of  tan  6^.  A graph  is  given  (page  xlv)  shcwiisg  tan  5^ 

for  values  of  tan  5.  and  tan  6 in  the  range  0.1  to  10,  For  smaller  values,  tan  6 

urn  e 

«•  tan  6,  + tan  6_. 

u uL 


2jt 


The  phase  constant  p for  propagation  in  free  space  is 

1/2 


n'e* 

^ e 
o o 


1 - tan  • tan  6. 


-([ 


1 + tan  (6^  + 6, 


+ 1 


1/2 


which  reduces  for  nonmagnetic  materials  to 


2« 


(^) 


1/2 


1/2 


1/2 


(1  + tan%)  + ^ 


o ' o 

The  intrinsic  impedance  Z of  the  material  Is 

, )*♦«  > 

o 


in  mho /cm 


I 


10°  lo'  10^  10^  lO'^  10^  10°  10^  10°  iO°  io'°  lo" 

frequency  in  cycles  per  second 

ConductlTlty-reslBtlTlty  as  function  of  c"/€q  and  frequoncy. 


resistivity  in  ohm/cm 
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Measuremants  and  Accuracy 

The  measureaente  have  "been  made.  In  general,  on  only  one  hatch  of  the 
material  and  refer,  unless  otherwise  specified,  to  samples  dried  over  phosphorous 
pentoxlde.  Due  to  the  wide  variety  of  materials  and  improvements  in  techniques, 
no  figures  of  general  validity  can  he  given  ccnceming  the  accuracy  of  these  meas- 
urements. For  the  nominal  accuracy  is  +2^;  the  accuracy  trends  are  toward 

±1^  for  rigid,  low-loss  materials  (tan  6 < O.OO5)  and  ±%  for  high-loss  materials 
(tan  8 > 1) . For  tan  8^,  the  nominal  accuracy  is  +5^;  for  high-loss  materials, 
the  error  may  he  +105(,  For  very  low-loss  materials  (tan  8 < 0.002),  the  accuracy 
is  tO.OOOl  when  the  losses  are  given  as  multiples  of  0.0001.  When  the  loss  is 
expressed  in  multiples  of  0.00001,  the  error  may  he  +0.00003.  For 
nominal  accuracy  is  +95^,  for  tan  8^^^,  ±105^. 

Field  strengths.  The  linear  dielectrics,  those  nozmally  not  field- strength 

sensitive,  were  measured  at  field  strengths  of  approximately  50  volts  per  cm,  in 

2 8 

the  frequency  range  10  to  10°  c/s  and  at  lower  field  strengths  at  higher  fre- 
quencies. At  high  temperatures  (near  500°C)  many  of  these  materials  show  field- 
strength  sensitivity,  particularly  at  low  frequencies.  The  effects  may  he  wholly 
or  partly  due  to  space  charge  polarization. 

The  ferroelectric  and  ferromagnetic  materials,  unless  otherwise  noted, 
were  measured  at  field  strengths  in  their  linear  region.  The  values  thus  meas- 
ured are  the  initial  permittivity  and  pormeahlllty.  Typical  field  strengths  are 
UO  volts/cm.  for  titanate  ceramics,  0.01  volts/cm.  for  KDP  crystals,  0.01  oersteds 


for  the  ferrites. 


I.  SOLIDS 

k , 

ValU98  for  tan  6 aw  multiplied  tj  10  ; frequency  given  In  o/e 
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Two  Bamples  were  taeasured;  they  differed  as  shown  hy  the  two  sets  of  -values  at  lo'  and  3x10^.  Lower  m'/%  values  were  ohtained  on 
sample  cut  from  2"  disk,  higher  values  on  3/V'  disk.  e*/€^  values  did  not  differ. 
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Inorganlo  (cont.)  Values  for  tan  6 are  multiplied  by  10^;  frequency  given  In  c/e 
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c*.  Ohem.  Lat.  M.I.T.  "b.  War  Dept.,  Plcatlnny  Arsenal,  c.  o-  and  p-toluene  stilfonamldea  (Monsanto),,  d.  Eastman  Kodak:  recryst.  and 
resabl.  lab.  Ins.  Ees.  e.  Monsanto,  recryst.  Lal>.  Ins.  Ees.  f,  HonachloroMphenyl  (Monsanto),  g.  Konachloroterphenyls  (Monsanto), 
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- 18  - 


O ro  ITS  L'^  p H rn 

i-j  H <H  w H cy 

H • cu  • -*  • t— 

rH  m CO  PO 


cu  S 

VO  r- 

• irv 


S ^ ^ ^ Ss 

^ CO  • C\  m oj 


^ ^ 5>  S'  S f 

m w • ir\  • ov 

ro  ^ 


g 

> CO 

w o 
“ 7^ 

>>  m 
o 
p; 
o 

S CO  I 

o'  O 


I CO  o I 

I c-  rr  I 

I • ^ I 

I m I 


ro  ro  •ITS 

m 


o 

• 

g 

8 

g 

c^ 

e 

g 

Jt 

(n 

• 

-sf 

•4* 

a 

• 

g 

H 

S 

H 

• 

o 

o 

•St- 

rn 

• 

•St 

m 

ifN 

cn 

00  o • 

• OT  I 
VO  t 


5 

h- 

o 

cn 

o 

On 

O 

H 

o 

e 

cn 

O 

o 

e 

if\ 

H 

cu 

Ipv 

cn 

• 

rH 

cn 

CU 

• 

cu 

•St 

on 

ite 

o 

i 

00 

o 

1 

IfN 

i 

cn 

i 

i 

o 

CO 

lA 

rH 

• 

r-l 

O 

CJN 

• 

o 

rH 

rH 

ITS 

-=t 

cn 

• 

cn 

cu 

e 

CU 

•St 

on 

t 

a* 

ON 

<o 

o 

CO 

cn 

C\ 

Q 

-St 

o 

cn 

NO 

1 

VO 

CO 

• 

ON 

o 

(?\ 

• 

NO 

rH 

CJ 

rH 

1 

• 

cn 

-=t 

CVl 

• 

cn 

rH 

• 

rH 

• 

cu 

1 

(n 

•4* 

cn 

cn 

1 

rH 

lA 

o 

cn 

o 

C\ 

O 

GO 

-St 

t- 

cn 

t 

CO 

On 

• 

CVJ 

iH 

e 

H 

NO 

rH 

cn 

cu 

1 

e 

CM 

• 

H 

cn 

rH 

e 

rH 

e 

cu 

1 

cn 

cn 

1 

•St 

01 

p 

•4* 

ITS 

O 

o 

IfN 

Q 

VO 

so 

1 

ON 

• 

o 

CU 

cn 

O 

ITN 

rH 

•4* 

NO 

1 

• 

CU 

tr\ 

e 

H 

e 

H 

* 

rH 

• 

cu 

t 

r<\ 

Jt 

•4* 

cn 

m 

SVO  O PO  p VO  o 
VO  .VO  • O 

CVJ  • CVI  IfV  PO  (Tv  !Tv 

•SI* 


VO 

o 

Cl 

• 

8 

t- 

cn 

8 

•st 

rH 

O 

o 

8 

o 

8 

o 

• 

.4* 

rH 

VO 

Pi 

• 

-St 

rH 

• 

•4* 

A 

• 

cn 

H 

• 

cn 

PC 

s <3  s "O  g ^ 1 

W • CVI  lA  VO  VO  Vo  I 

Jt  • 


01  Ifv  VO 


• • rt  t>- 

I 


K\  O P-0!£\HOCOro 
jJ-f*SvoO®Ovt^i-H0J 
•Cvl*iA»  ‘ro* 

-sf  jt  H po  cn  VO 


1 i 

3 }R 

O 

cn 

cn 

e 

§ 

o 

e 

8 

1 

1 

1 

1 

rH 

8 

1 ^ 

cn 

VO 

H 

•«( 

rH 

1 

I 

1 

1 

• 

-4* 

rH 

1 s 

g 

8 

cu 

• 

8 

vo 

e 

§ 

1 

1 

I 

H 

CU 

5 

1 ^ ^ 

^ lA 

ON 

S! 

CO 

CJ 

1 

1 

1 

1 

• 

.4* 

rH 

OCOOrHgjOOJtPQ 
t~-0  O OvCO  Ov3-^.^ 
OJ*Vd»  •ro»Vo 

VO  rS  cn  “ . 


m 'VO 
CO  H 


Ov  O O P O 

H cy  Q Ov  H 

rH  • ^ • cn 

1-i  cu 


o «o 

o 

<o 

c 

s 

W <P 

w 

1 

41 

0(0  0(0  O lO  0(0  0(0  0(0  0(0  0(0  0(0 

w >»  w W W (y''  ,p''  (p''  (B  " (1)  HI 

^••s>§>s>§>§>s>s>g>s>s>s>s 

W*P  w*p  UI<P  4)4^  4l4>  V4>  W'P  <y>p  Ul«p 


O fO 
O H 
I 


P op  o 

-:»■  I Jt  _ 

«tfe  T - 


5 ■=>  ■=! 

J = -• 

•d 

Jh  iH  H 

o o o 


a.  Crasyllc  acld-forwaldahydo^  ^Ofi  a-collulosa  (Wastlnghouae) . b,  Creayllc  acid-fortnaldehyde,  50?»  cotton  dri.lllng.  (Wostlngliouse) . 
c.  39^  papor  (Catalin) . d.  53^  filler  (Moneanto).  e.  353^  mica,  filler  (Monsanto).  f.  113111001  glass  mat  (Taylor) . 
g.  45*  cresol-phonol  fcaTaaldehyde,  15*  tung  oil,  15*  nylon  (Continental  Diamond). 

^Samples  turned  from  sheet  stock.  -iH^req.  * 1 ilO^ . 


19 


OJ  O 

^ ^ CJ 


« S 8 ! ! I 
« ! 1 1 


®0  00  Q VO  C 'ij 

^ CD  >D  t~ 

M . VO  • C^  • 

m fo  J 


Q ITi  ■■ 

VO  O I 

• t-  i 

j*  I 


lA  O I 

o £i  ! 


m 1 

o|  vp  q 


s 35 


Q 

O CO 

:3  oho; 

H H VO  » 

«s  >i  • c>  I 

^ r-^  GO  CJ  1 


o r-  o 

H • CV) 


• CVI 


VO  O 
m ITN 


lA 

VO 

• 

o 

lA 

ro 

cu 

• 

O 1 

S 1 

1 H 

1 ca 

1 • 

S 

CO 

H 

CO 

ro 

1 

1 H 

H 

^ * 

5*  Cn  ! ! 


i ! 1 1 ! 


I I I 

I 1 I 


VO 

lA 

390 

8 

• 

a 

H 

ro 

•4* 

fO 

r- 

• 

3 

ro 

VO 

H 

00 

O 

ro 

H 

<M 

• 

CJ 

CJ 

ro 

SI 

• 

O 

lA 

H 

ro 

-4 

CO 

0 

3 

Cl 

ro 

• 

ro 

CVJ 

ro 

• 

3 

Cl 

H 

O 

• 

CO 

ro 

H 

fO 

•st 

•4* 

lA 

8 a J ! a 2 I 1 i i ! i 1 

HCVICUO*  *2.S*0&I  I i • • • 

• ' I I I • • 

^ I I Jt 


I lA  O ov 

I lA  (^  ♦ 

I • ^ -ST 


H J-  -:*  • ' ! ! 

H|  ^^  VO  I I • ' 


• •-*  )R 

I O ® 

I • I-l 

t ^ 


I ^ r- 

1 r^  <n 

I • H 
I ^ 


I r-l  Ov 

I Cl  rH 

I • H 

I ^ 


I I Ov  t~- 

I 1 CJ  ro 


• 

ro 

« 

VO 

• 

H 

Jt 

-4* 

tA 

Cv 

o 

CO 

o 

On 

O 

o 

w 

ro 

H 

CJ 

ro 

• 

VO 

• 

o> 

• 

H 

lA 

lA 

H 

lA 

J- 

Cl 

O 

VO 

O 

c*- 

o 

ro 

r- 

• 

• 

r- 

• 

CJ 

lA 

H 

r- 

VO 

lA 

O o I I I 
.©III 


r—  ro  I 
ro  I 


I I ■ ! 

till 
III 
I I I I 


•d 

2 

VO 

O fn 

VO  e 


I i i i I 1 1 

«.  !■  a 3 i i 5 S 5 I j i i | | j 

j±  tfV  • I ITV  r-t  » « 


uo'ool  *2.S^o!  1 I ! * * 

^ i i 2 § j:?  S i 1 1 ! ! s 


^OU3  ^0,0 

>s>s>s>s 

uijj  «!+>  Ul-P 


O lA 

o w 


1 

t 

% 

O -p 

%-i  O 

s 

J 

1 43 

"io 

CJ 

tt 

Q 

H ♦ w 

o 

H 

d a o 
© o 4> 
.do  o 

lA 

*d 

H 

*d 

H 

© 

B 

© 

•H 

© 

•H 

• H 

M rs 

R 

w 

jQ  o ^ o o 

^ ^ ^ ^ 
^ H ^ = I 

aj  <d  d "d  _ 

*>  f-i  4»  H ® 

1 ^ 1 ^ 


0.0  0.0  0,0  ^Od.  ^od>  OU5  JXO  ^0,0 


o Vi  O 

s ^ s ^ 


H © 


«;  ^ s? 


20 


o 


IT\  Q> 
• CO 


lA  o 

ro  ro 


LT\  O 
CD  O 
• nD 
m 


o 

»— i 

o 

rH 


ITS  ITS  iPv 

m o --“f  o 


-t 


I CO  Q -4*  VO 

I -rl-  O 3*  OS 

‘ ^ 

I ^ -st 


fH  t-  CVJ  VO  CO 
m ^ ^ ro 


•*0  Os  ro  » 

O . -t  VO  CO  ^ . 

M • • CVJ 

-if  m 


Q o CVJ  ^ 

Ch  rH  O o CO 


0> 


1 

o 


5 


H 


00 

C?s 

O 

1 

1 

CO 

iH 

1 

1 

A 

p 

H 

1 

t 

• 

•rl 

m 

1 

1 

4t 

P 

O 

> 

CO 

O 

1 

t 

. . } 

‘co 

1 

I 

1 

1 

« 

1 

w 

m 

1 

1 

1 

O 

P 

CJ 

p 

GO 

Cf 

o 

A 

^^ 

2 

VO 

• 

ITS 

VO 

• 

Vi 

-4 

-4 

••* 

rH 

o 

VO 

A 

A 

rH 

VO 

VA 

VO 

P> 

• 

-4 

• 

»d 

O 

VO 

•H 

o; 

r- 

A 

t- 

rH 

rH| 

VO 

A 

• 

Pi 

• 

•H 

Hi 

-4 

rH 

a 


s 


GO  O ra  CVJ 

iTs  CVJ  ITS  O 

• rH  • rH 

•St  -=f 


H M3  <M  W ^ 

0\  • <n  m ^ M5 


s 8 

• rH 


R s 8 :§  o 5 


la  VO 
Jt 


1 ITS  CO  I 

I ITS  0\  I 

I • I 

I -4*  I 


CVI 


On  ITn  I 
O Os  I 

# 

-4 


* iC' 

I o 

I I -4 


ooooirsQvotrvi  •<5cvj  ; ; i l'^v9!D$*2co' 

cvjirsTO  *cvji  i,5ir\3  • i ir-|VOfr>^'^®-^ 

, i » ^ -4-rHii* 


I 

<o 


Il5 


Q 


« 


ITS  H 
to  VO 
rH  • 


O On  O -4* 
h-  • VO  VO 
-4  rH  ♦ 
•St 


CD 

CO 


<M  lAf-vo  Q «^<®OCOlfVrOqsCO^  S’-5 

irv  •ifv  •.3■^o<»^^^^^lr^HVi3CO(^JpJ^■ 

^ • ‘rH*  *rH’ 


CM  u*vcM  irvifvcM  miACM.t^irveo 
tf\ir\f-vo  c^-+^iAir\vo  cMf—  h fOCJvirv 

• ‘i-i*  • J 


s 

rH 


irv  o 

o vvj 

J 


os 

o\ 


o 

o 

.t^  A 

A 

8 

00 

A 

CO 

• 

rH 

VO  'O 

VO 

• 

CVI 

•St 

A 

CM 

• 

-4 

• 

•St 

4M- 

CVI 

• 

•St 

CVJ 

ifs 


s 

-4 


o 


0 

Vi 

<0 

1 


^ [Q  ??  1 s . 
SU*  CM 


^ s 


A 

VO 

O 

o 

CVJ 

S> 

-4 

t- 

o 

• 

rH 

A 

VO 

VO 

« 

•st 

rH 

A 

m 

• 

-4 

• 

-4 

^ s> 

j ^ 


8 S 

• rH 
Jt 


CO 

ro 


O^.  o ® O 
ifS  H C\J  ro 
♦ pH  » rH 

-4*  -4 


CO 


lA  -4 

ON  O 

H • 

lA 


O CO  VO  A •4*  CO 

PO  -4  O VO  00  as  ^ 

^ 


m 

O 


CVJ 

o 

rH 

H 


S S5 

-M- 


oo,m^QCMt-C'CM»no 

• Vf>  »CM  ‘C— 

-M-  <-l  Ifv  3-  • ^rHlTNJi’  • 

-M- 


8 


8 


• Ov»ro»  ;>-<_^CM 

IT\  CM  ir\  ^ -* 


if\  00  c?N  ir\  00 

00  C7■^  ' <n  ♦ 

• jM-  CM  lf\ 

-sh 


O <o 


o <o 


jM- 

O (O  0(0 


O (O 


0(0  0(0 


o 

O lf\ 
E-I  CM 


VO 

CM 


4’  14 

s s 

O I 
w rH 
O 


OJ 

VO 

OJ 

i 

m 

•H 

rH 

I 


0 

4i 

(4 

J§ 

s 

A td 
<o)  'O 

s ^ 

1 ^ 


P( 


c 

I 

I 

Pi 


2 

Pi 


A 

CVJ 


CO 

CVJ 


■Jd  ^ 


CM 

rH 

I 


A 

CVJ 


-°MN 

rH 

4^ 


^ O 

c 


I 


'd 

la 

•s 

■d  © 

I 3 

i JS 

O *H 
»n  rH 

«)  d> 

Pi  S3 

W PQ 


o 

CO 

rH 

rH 

»J 


*d 

■s 

i. 

Pi 

»d 


*d 

I 

O 

Oh 

<P 

P 

Pi 


OS 

o- 


A 

CVJ 

d 

(L> 

n 

bS 

O 

-d 

m 

P 

P» 

'd 

O § 

as  tU 

C?N  u; 

P 0) 
nw  P 
5D  ft 
<D  w 
ft 


00 

CVJ 

rH 

O 

"S 

-p 

•rl 

•s 

•§ 

(Q 


»d 

0 

§ 

•rl 

1 

O 

12 


O 

n 

"S 

63 

o 

•g 


6> 

4> 


I 


' CO 

• o 

VO  4- 
CVJ  o 

-4 

-4 

-s 

A 

VO 

o 

-4 

A 

O 

A 

VO 

o 

CVJ 

• 

rH 

• A 

A 

• 

A 

• 

4- 

rH 

• 

-4 

m 

-4 

CVJ 

o 

Ui 

*a 

ITS 

0 (O 

O (O 
UJ 

0 

W 

tO’ 

O 

UJ 

tO 

0 

UJ 

cO 

c 

(O 

• 

0 

• § 

p 

- S3 

■;> 

g 

§ 

§ 

§ 

cc 

P 

+> 

W -P 

UJ 

4^ 

V> 

vu 

4^ 

vu 

+> 

<n 

63 

o 


6j 

A O 

• •<  ! 

On  a 


d 

m 


VO 


S3 

o 


o 


CJ 


. 21 


t I ‘i  1 


09 

O 

C 


c 

o 

> 

•H 

to 

O 

c 

o 

SJ 

cr* 

O 


O 

X, 


M, 


00 

o 


CVJ  VO 
^ ITN 


t- 

-d- 


s 


ro  ir\ 

• rH 
m rS 


a 


CO 

o 


5 

m 


On 

CVJ 


Jt 

O 

rH 

>* 

fO 

»d 

O 

•H 

P4 


VO 

s 


ro 


5 5' 


S 

0l 

tO 

§ 

+> 

o 


CD 

0 m 

S o 

1 ^ 


m 


5l 


irv  VO 


( — H 
lp\  -=f 


CO  On 
IfN  CVJ 


o <o 


5 

39 

i . 

? : 

VO 

3-  oj 

1 

1 

1 

1 

1 

1 

t 

1 

t 

1 

1 

• 

• 

1 

1 

t 

1 

m 

CO 

CO 

1 

1 

1 

CO 

o 

1 

1 

1 

1 

1 

1 

1 

VO 

UN 

1 

1 

1 

1 

1 

1 

1 

1 

* 

OJ 

1 

1 

1 

1 

1 

1 

1 

1 

a 

1 

1 

1 

1 

1 

UN 

iTN 

CVJ 

rH 

o 

CO 

ir\ 

8 

VO 

• 

rH 

rH 

8 

8 

• 

CO 

CO 

• 

CO 

VO 

IfN 

• 

CO 

CO 

IfN 

CVJ 

fO 

rH 

• 

UN 

CVJ 

\r\ 

• 

5 

• 

s 

O 

iTN 

IfN 

VO 

• 

IfN 

VO 

UN 

VO 

• 

8 

8 

• 

UN 

UN 

rH 

m 

CO 

00 

IfN 

CO 

UN 

• 

CVI 

t— 

iTN 

IfN 

8 

00 

IfN 

VO 

IfN 

t- 

« 

115 

3.7 

S 

8 

• 

108 

m 

• 

CO 

CO 

IfN 

VO 

ITN 

IT\ 

s. 

VO 

• 

8 

8 

68 

8 

CO 

On 

3.7 

8 

& 

# 

iD 

eo 

• 

CO 

CO 

CO 

IfN 

VO 

m 

iTN 

VO 

r- 

VO 

oo 

VO 

VO 

t- 

ITS 

• 

8 

1 

1 

1 

1 

1 

1 

1 

8 

• 

© 

• 

CO 

« 

CO 

CO 

IfN 

1 

VO 

VO 

• 

VO 

• 

CO 

00 

VO 

CVJ 

CO 

8 

Ov 

rH 

f 

1 

1 

1 

1 

1 

IfN 

CO 

• 

rH 

m 

CO 

CO 

VO 

1 

1 

VO 

. VO 

• 

CO 

CO 

VO 

• 

ITN 

• 

00 

VO 

CO 

CO 

IfN 

rH 

O 

s 

1 

1 

I 

1 

1 

t 

UN 

UN 

• 

O 

S 

m 

on 

1 VO 
CO 

CO 

VO 

1 

1 

VO 

CO  ITV 
• -2t 
^ CO 


lf\  fO 


♦ is 
rH  CO 
fO  CVJ 
• ro 
IfN 


CO 

CO 

O 

VO 

=?fc 


On  -=t- 

ir\  ^ 

• -4“ 


Q 


VO 


H t-- 


O CO 
^ . CVJ  • 

, ^ • lf\  ^ 

-4-  -it 


^ 8 8. 


O 

o 


.1 

CQ 

m 


0(0  0(0  0(0 

“ ^ g > § 

4j  Ul  +5 


^ I u ^ w 


O I iTN 
O I CVJ 


o 


■s. 

S< 

rH 


CVJ 

CVJ 


ITN 

CVJ 


a 


CD( 

o| 

■HI 

-^1 

cdI 

«)! 


w 


P.I 


o 

-p 
•H 

g 

. a 

o o 


I 


8 

rH 

C< 

c 

0) 

4> 

O 

O 


m 

ON 

rH 


o <o 

o 

(O 

O 

(O 

f-4 

O (O 
w 

a 

O (O 

-iL  C 

0 

(O 

o <o 

oJ 

+3 

lU 

4^ 

"ui 

§ 

+> 

- § 
M)  4^ 

"u-  S 

3 

4^ 

- aj 

U 43 

) 

J 

VO 

CVJ 

CVJ 

CVJ 

OJ 

UN 

OJ 

M 


. 22  - 


o 


^ i ^ s s s 

• 3"  • cvj  • oj 


o 

o 

m 


o 

rH 

•I 


Ox 


a 


a 

o 

C3 

•H 

tD 

> 

«f-l 

CO 

§ 

o< 


<30_ 


li 


^ a 


a 


O VO 
H Q 

>. 

*b 

9 

5 ITN 

O 

j*- 
Q 


cO 

9 

-P 

O 

Vi 

n 

S 

2 


i 

O 


a 

0 

a 

W I 

1 


p 


H 


S & S S Si  « 

» i**\  ■»  j \ • VO 

J-  -:!•  IfN 


X t % % t 


81  S S ^ S 


8 

-=!■ 


o 

o 

o 

ON 

00 

00  1 

1 

A 

OJ 

m 

VO 

0\  1 

i 

C^ 

A 

• 

VO 

• 

m 

• 

A 

-d*  1 

1 

1 

• 

-d 

} i 

s 


CM 


♦ ♦ 

?*-  CT) 

CT)  CVJ 

• ir\  _ 


s ^ I 

• VO  I 


i i 


a 8 8 s I 


ITS  -4* 


ir\ 

irv 


I I 1T\ 

I I irv 

I I • 

I I irv 


«C» 


ifv 


A 

VO 

O 

OJ 

CO 

q 

OJ 

A 

1 

1 

rH 

m 

rH 

Ol 

• 

rH 

t- 

3 

1 

1 

-d 

• 

A 

« 

rH 

A 

rH 

• 

iH 

1 

1 

A 

A 

A 

* 

1 

o 

r- 

o 

OJ 

no 

CD 

A 

rH 

CO 

1 

1 

OJ 

r- 

rH 

fO 

ON 

• 

VO 

00 

o 

1 

1 

m 

-d 

« 

A 

• 

rH 

1 

I 

A 

A 

A 

1 

• 

I tf\  if\ 

I ITN  H 

I • OJ 

I iTv 


O O 


lA 

iTs 


lf\ 


“ * — ^ 


<M  • m 

VO  lA 


lA 


• I'O  lA 

I On  lA 

• • f-l 

I lA 


CO 

rH 

C^ 

ro 

<ys  -d 
Jt  VO 

C\ 

• 

S 

§ ! 

1 8 8 

• 

VO 

rH 

• 

VO 

« 

A 

A 

OJ 

4 

A 

H 1 
1 

1 VO 

o 

rO 

cr't 

o 

00 

rH 

A 

• 

O 

no 

•d 

• 

8 

A 

• 

• 

CO 

GO 

Ol 

A 

OD  Q 
H On 

• H 

VO 


lA  \f\ 


VO 


O cO 


O <o 


s > s : 


o lA 

O CJ 

Eh 


V 4J 


A 

OJ 


0 

(O 

o <o 

o 

Ul 

s 

w 

> 9 

•p 

Ui 

o <o 


5 S 8 ^ ^ 8?  « P S 

S *H  •-2j‘  •fO 

I .d*  rH  A 1-1  ^ ro 


ro  Q 
r-  lA 
• OJ 


m 00  A o 

0\  0»  • U"y 

• O A OJ 
H H 


fv-;  O I 

S!  : 

^ j 


vt 

OJ 


s 


CVI 


-d- 

OJ 


Ol 


I I A O A O O 


• VO 
VO 


-d* 


O O Cs  O O O 

P H OJ  OJ  ^ 


-d*  OJ 


Ol  CO 


VO 


I • Q Q •d' 

I • A 


rH 

m 

nn 

rH 

A 

q r* 

A 1 

1 

A 

no 

t 

1 

CO 

r- 

A 

• 

6 o 

OJ  I 

1 

O 

ON 

9 

9 

a 

rH 

• 

On 

• 

VO 

•d  • 

rH  1 

1 

• 

• 

1 

VO 

VO 

A 

rH  VO 

I 

1 

VO 

1 

1 

r-  cvj 

A OJ 


H 00 


g ^ 


0(0  O lO 
w u; 


O cO 


<ti  4^  u; 


A 

OJ 


OJ 


s 


S 

O 

U\ 

o 

n- 

rH 

4 

CVJ 

VO 

o 

A 

o 

rH 

C^ 

On 

CVJ 

4 

rH 

VO 

o 

o 

O 

VO 

o> 

rH 

A 

4 

OJ 

VO 

O 

A 

O 

s 

o 

4 

»H 

-d 

rH 

«p 

r* 

O lO 

w 

f2 

§ 

5 

4^ 

■p 

-d 

OJ 

o 

m 

A 

1 

1 

-d 

On  i 

1 

rH 

r- 

CO 

1 

1 

o 

A I 

i 

cu 

• 

ON 

1 

1 

4 

CO  1 

1 

A 

1 

1 

A 

1 

1 

I 

O 

O 

o 

o 

o 

O 1 

1 

1 

A 

• 

o 

OJ 

* 

1 

S 

VO 

CO 

r- 

4 

OD  1 

1 

s 1 

VO  I 

A I 


O tO 


IT\ 

OJ 


9 

-P 


a a 
I 1 


ON 

A 

I 

g 

•H 

X 


•b  O © 

► Os  -P  C 
A 


= 

© *d 

^ rH 

S 5 


V o 


© 

t; 

© 

I 

PH 


O © 

H ^ 

© 

•rH  © 

g 

Ph 


rH 

© 


s 


© 


•s 


Vi 

O 


tc 

1= 

ro 

s 

« 

(3 


m 

o 

K 


6 >cJ 
^ o 

E15 

Pi  ® 

■8  £ 
a Pi 


“L, 

T 

m 

s 

© 

i 

D 

© 


© 

© 


u 

8 

p4 
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•*■  Freq.  - 1 i 10^.  »♦  Samplt  nonhomogenous ; atackad  layers.  coaxial  lines.  +In  mcido  circular  guide.  ++In  Hq^ 

mode  rectangiilar  guide. 
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5 ^ p yr  nyl  chloride  acetate,  plaet,,  % mlsc.  (Bakellto) . h.  64. 5^  polynior  of  vinyl  chloride  and  5^  'Jlnyl  acetate, 

3 Floiol  D.O.P.,  3.%  mlsc.  (Bakellte).  c.  Polyiaor  of  8?^  vinyl  chloride  and  13?;  vinyl  acetate  (Bahellte) . d.  Polymer  of  9\i> 
vinyl  chloride  and  9^  vinyl  acetate  (Bakellte).  e.  Polymer  of  vinyl  chloride  and  55&  vinyl  acetate  (Bakellte).  f.  595( 
pol^inyl  chloride,  30^  dlocbyl  phosphate,  6/f,  statlllzer,  % filler  (Goodrich),  g.  71^6  polyvinyl  chloride,  10.5«(  filler,  % piastlolzer. 
.%  st-.lllzer  (Goodrich).  h„  8?.^  polyvinyl  chloride,  10.5^  stahlllzer  (Goodrich). 


30 


00 

o 

n 


pj 

c 

> 

•H 

to 

o 

G 

o 

G 

a* 

S) 

a 


o 


•d 

o 


P( 

•H 

-P 


lO 

s 

•p 

a 

§ 

i*H 


CD 

C 

iH 

Q 

0 

P5 

I— 1 

& 

i 

iH 

o 


fp 


o 

r^ 

O 


ON  j 
O 


« 8 
• rH 
CVJ 


■3 

CO 


®o‘ 

r— t 

M, 

mi 


CVJ 


CO  ; 

O I 0\  O UA  O 

i ♦ O 

HI  CVI  oo  • H 

•-<1  ^ OJ 


o 

ir^ 

-4 

o 

O 

o 

o 

H 

O 

o 

o 

o 

• 

m 

• 

m 

m 

on 

IT'. 

O 

fH 


VO 

o 

H 


ir\ 

o 


o o I * 

CVJ  ^ I I 

• iTv  I I 

ro  I I 


O i \ m 

m t i 

cx\  I I on  r* 

mil 


lA  C 
H 0 

) CVJ 

j • 

8 

i iC> 

J CO 

lA 

lA 

m 

• 

lA 

• 

o 

o 

CVJ 

lA 

8 ^ 

♦ 0 

^ m 

-4 

m ^ 

F 

H 

m 

t— 

m 

• 

lA  • 

m 

OJ 

m 

m 

m 

O 


CVJ 

o 


ir\  o 

H U^ 
• CVJ 
-4-  H 


8 8 

♦ m 

tA  H 


S'  8 

• o 

ITS  i-l 


lA 

lA 


lA 

<7n 


^ H ^ 


g; 

CTn 


8 


0\ 

CVJ 


CVJ 


• 

S 

lA 

• 

S 

s 

O 

lA 

lA 

VO 

s 

• 

a 

a S 

> H 

5 

8 

8 

-4 

H 

H 

-4 

ON 

♦ 

on 

CVJ 

• 

•St 

CVJ 

H 

j- 

CVI 

H 

♦ a 

4- 

j • 

•4 

Ov 

• 

-* 

.9  cy  3 


HOI  I H 

• Os 
VO  r- 

I I 


^OeO^OoO  0*0  OoO  0(0  0<0  OtO  Oto  0(0  OcO  0(0  Oco 

m W -ViJ  UJ  lu  UJ  W W W iat  UJ  W 

>g>S>§>S>§>S>S>S>§>S>S>§ 


O 


o cu 
EhI 


m 

CVJ 


I 


O 4 
m 
-4 


W H 


OJ 

CQ 


«5 

0 

Q 

O 


H 

Vi 

O 

O 

P 

H 


lA 

CVJ 

Ho 

O 

o 

H 

•H 

a 

O 


>» 


lA 

OJ 


»d 

CO 


0 

•o 

iH 

S 

3 

O 


fc  fc 


O 

f4 


O 

A4 


u^ 

CVJ 


0 

VO 

H 

CVJ 

H 

0 

2 


& 

iH 

H 

O 


lA 

OJ 


VO 

O 

-4 


lA 

CVJ 


0 

'd 


A 

o 


& 

H 

H 

O 


lA 

CVJ 


lA 

CVJ 


O 

e< 


^ & 
I § g 


o 

2 

•H 

^ cn 


0 

2 

•H 

1 ° 
H 

5 ^ 


S -M 


JA 

CVJ 


0 

•d 

■H 

a 

U 


lA 

OJ 


0 

'd 


tA 

CVJ 


0 

'd 

•H 

3 

o 


% 


u 

•p 


s s 

t & 


o it 

P4 


f?  Pi 
•H  lA 

t,  ^ 

H I 

/?  ^ 
Ph 


t Hi 


VO 

t^ 


P4 


H 

0 

H 

O 

o 

d 

H 


•H 

a 

o 


-p 

m 

0 

H 

P« 


-=J- 


•H 

H 
O 
Pi 


»d 

0 


•p 

o 

0 


«H 


0. 

0 

0 H 
U H 

© «H 

w ep 

•H 

O 

•H  CD 
-p 

to  t^ 
0 
H 

Pi  ^ 

^ I 

• H 

OV  O 
CVJ  Pi 

•V 

O H 
P 

8 


O 


H lA 
Pi  H 


lA  lA  O 00  O 
CVJ  CVJ  m m CVJ  CVJ 
• .4  • -4  • lA 

m m m 


lA 


^ S 8 S ^ 8 

• ♦CO  ♦On 

m m m 


• 

rP> 

§ 

Pn 

iH 

O 

o 

H 

Pi 

U 

• 

O 

0 

Pi 

M 

rC 

•H 

O 

• 

O 

•H 

.u 

On 

•H 

U 

• 

lA 

P 

>d 

o 

OJ 

lA 

• 

0 

g 

9 

O 

VO 


Vi 


8 

S 


( < I ICVIOI  « « It^OP-,-- 

■ I I ICVJr^l  1 I ^^-mCVJVOlf^. 

llll  •CVIIIII  •Ov»Ov«Ov 
I I I I ro  I I 1 I jj-  UA  irA 


I lHQCVJOHOUAOt-tO-^Ot^OUAUA-*pHO 
I I •VO  *00  •t^ofrf^UA'r-j'O^HOvJrcvjm 

I iVOC-VOVOVOrH  - 00  ♦^^VOCOVOr^  •CO  •©  •t~- 

II  iH  VO  CO  H IfN  UA  VO 


e • 

+>  ^ 
S)  O 

o +» 


•H  U 
a Q 

0 'w' 

0 

H O 
U 

•>  0 

0 K4 

■K 

A -S 
A 

S A 

Pi  Pi 

* • 

43  00 
H CVJ 

•P  0 

0 u 
< 0 

OJ  H 

1 H 


P lA 


Pi  m 
»d 


P 

s 

0 

I 


OJ 

m 


*d  ^ 

• • 

on  cvi 
m H 


0 U 
•d 


0 H 

u u 

0 

« 

•H  «.\J 

o 

•H  •. 

P U 
Q 
0 

H . . 

Pi  H 
O 

r4  ^ 

m 

-4 

VO 

0 

^ J 
0 jG 
H 


O 

-s 


M 

o 

p; 


LA 

CVJ 

I 

C5 

H 

0 


lA 

fA 


g w 

© »d 

C S 


VL 

lA 

VO 


g a 


* 


U 

o . - 

a a 

o 

. 

H lA 


•H  lA 
&;  • 


o 

Pi  H 
O 
A 


lA 

•D 


U> 


O 

8 

c!> 


0 

H 


m 


O 

• 

• 

p 

G 

Pi 

• ^ 

O 

0 

O 

$ 

^ P 

o d 

P 

f* 

H 

o. 

O 

* 

on 

•H  0 

p o 

i 

•bR. 

'•O 

§ § 

g 

CVJ 

VO 

• 

H S 

s 

H 

♦ 

0 

Pi  w 

<*', 

Pi 

31 


Os 

C7\ 

CO 

On 

VO 

ITN 

OJ 

CO 

CO 

tn 

CXJ 

CJ 

CXJ 

OJ 

OJ 

VO 

OJ 

O 

CO 

VO 

rH 

r^ 

-sf 

fO 

CXI 

VO 

CN 

Ol 

OJ 

CXI 

cu 

OJ 

1 

1 

o 

o 

lf\ 

rH 

ITN 

1 

1 

1 

CO 

CO 

CO 

tf\ 

o“» 

1 

1 

1 

1 

1 

1 

OJ 

• 

OJ 

OJ 

1 !• " 
1i  I 


ir 


VO 

r~\ 

O 

OJ 

8 

3 

VO 

H 

rH 

rH 

• 

r-i 

.4' 

• 

H 

CO 

t 

H 

H 

S!  g 

♦ H fO 

CJ 


I I VO  ^ 

I I tr\  m cp 

t I • • H 

I I cu  OJ 


P 8 

iTN 

g 

3 

• CO 
CO  H 

OJ 

OJ 

3 § 

CO 

-4 

VO 
• .4 

J ‘ 

OJ 

CXI 

3 

-4 

rH 

CO 

OJ 

0* 

OJ 

OJ 

VO 

OJ 

rH 

lf\ 

CO 

CO 

1 

ITN 

h- 

• 

1 

• 

OJ 

H 

• 

CXJ 

lA 

1 

1 

‘il  S.  » « S, 

ar  ^ 

■fei-s  - a 

ah' ''  - 


^ irv  On  O H Q 

o rM  OJ  rn  fo  ® 


m fo  CO 

m ^ OJ 


I 

iH  m I 

• H I 

iH  I 


o ix  • 

H CO  I 

• H I 

H I 


orj^iHVOOQO-^.  .o;>J  I 
o O ro  ^ a f:  W ! ! 

*□  — I 1-1  f-l  H I * 


^o|  -it  rH  rH 

31 S " 


> g > 


o 00  o o yo 

o -*  ICv  <’■>  'o 

OCl  *00  • CO 

CO  fH  OJ 


g ^ Fi  5?. 

.00  - CO 

rr\  -=»■ 


f“  •£>  jfi*  9: 

1 § *3  ?? 

^ ut 


o ^ o 

VO  CO  Cn 
• VO  • OJ 
Jt  -:t 


00  O CO 
CO  ir\  rS 
• -4’  • 

Jt  ITV 


O (O 

t 

0 «o 

o 

iO 

^ d 

d 

" s 

• 3 

a 

J *p 

V <p 

w 

•p 

3 

CO 

A 

o 

8 

Jt- 

0- 

• 

VO 

3 

t 

4 

rH 

% 

CO 

-4 

OJ 

O! 

OJ 

OJ 

CXJ 

rH 

CO 

VO 

-4 

f»'> 

VO 

VO 

-4 

CO 

rH 

• 

OJ 

• 

OJ 

OJ 

• 

OJ 

OJ 

• 

OJ 

-4 

lA 

A 

-4 

H 

VO 

VO 

CO 

Cn 

OJ 

OJ 

C- 

• 

8 

C- 

• 

VO 

-4 

« 

CO 

VO 

• 

• 

m 

OJ 

OJ 

OJ 

OJ 

I o 

• rH 

S S 5 ^ 

VO 

On 

• 

CO 

4 

► OJ 
1 

• rH 
CXJ 

• rH 
CXJ 

CXi 

CO 

OJ 

O cO 

) 

O (O 

O (O 

o 

u> 

to 

C 

V 

" s 

> s 

> S 

g 

f -p 

W <P 

W <P 

4* 

o:  -=^ 


O tfN 
O OJ 
EH 


iHl  ^ iH 
O U « 
O 


1^1 

1 1 


32  - 


m 

0 

a 

•fH 

a 

P 

■& 

w 

S 

1 


•d 


P4 

•H 

-P 

1 


oO 

§ 

•p 

0 
4-1 

a 

1 


1 

o 


& 

•H 

l-i 

o 

PM 


n 


o 

if\i 

Cvl 


o 

iH 

O 

•s 


On 

O 

a 


CO  1 
Q 


o 9 S. 

rH  -d-  r-l  r- 


CO  VO 

O 

• 

CVI 


CO  ^ 

o • o 

• m • 

CM  CVJ 


o 


f-i 

lA 


CO 

O 

■S 


c~ 

o 


VO 


irv 

o 


'"c! 

r-{ 


CVi 

o 


^1i 


A 

CO 

1 

1 

rH 

• 

A 

• 

1 

1 

1 

rH 

00 

1 

1 

1 

1 

CJ 

rH 

1 

■ 

1 

1 

m 

1 

1 

• 

t 

A 

1 

rH 

I 

1 

rH 

A 

t 

1 

1 

rH 

• 

00 

1 

1 

1 

OJ 

rH 

j 

1 

1 

cr\ 

1 

• 

A 

H 

• 

-d* 

CVJ 

1 

1 

1 

1 

1 

1 

2.1 

< 2 

1 

1 

1 

1 

1 

I 

1 

1 

m 

* 

1 

A 

00 

1 

1 

rH 

O' 

-4 

Q 

CVJ 

f— i 
• 

(VO 

CVJ 

I 

! 

OJ 

V 

• 

CVJ 

V 

VO 

8 

, 

rH 

CM 

-4* 

Q 

CVJ 

rH 

• 

ro 

1 

1 

1 

1 

1 

1 

OJ 

V 

OJ 

V 

CO 

1 

1 

rH 

t- 

rH 

CO 

-4* 

00 

rH 

• 

0 

rM 

1 

1 

1 

CVJ 

• 

CVI 

• 

CVJ 

V 

0 

« 

V 

00 

1 

1 

00 

OJ 

CO 

CTs 

1 

1 

-4* 

O'! 

rH 

CO 

Jt 

OJ 

iH 

• 

VO 

H 

1 

1 

1 

( 

CVJ 

• 

• 

0- 

« 

CVJ 

V 

0 

« 

00 

1 

1 

fO 

rH 

OJ 

.4- 

A 

1 

, 

A 

00 

rH 

CO 

J* 

-4' 

• 

Jt 

Cy 

1 

1 

1 

1 

CVJ 

« 

• 

4 

CVJ 

V 

0 

• 

00 

1 

1 

00 

rH 

CVJ 

A 

1 

1 

VO 

VO 

rH 

UN 

J* 

0 

00 

• 

00 

1 

1 

1 

1 

CVJ 

VO 

• 

OJ 

V 

0 

rH 

00 

1 

1 

00 

OJ 

CVJ 


00  r- 

• • 

VO  OJ 


O CO 
uv 

• 

CVJ 


OJ 


ov 


O CVJ 
CVJ 


0 

CO 

lf\ 

CVJ 

Vi 

OJ 

0 

EH 

33 

CVJ 

A 

A 

CVJ 

A 

f*0 

A 

rH 

33 

3.9 

4.8 

• 

ft 

fH 

OJ 

OJ 

0 

• 

1 

1 

■ 1 

1 

1 

1 

1 

I 

1 

f 

• 

t 

1 

1 

d 

1 

1 

1 

1 

! 

1 

1 

1 

I 

0 

1 

1 

1 

1 

1 

1 

1 

1 

p 1 

‘ 

t 

1 

' 

t 

s 

p 

5 


o 

UN 


Cl 


o 

UN 


Cl 


lA  CVI  .Cl 

t—  VO 


o 

5! 


ro  <13  O 
VO  UN  »H  f-l 
• f-l  • 

CVJ  CJ 


-;1-  Cl 


VO 

-4* 

rH 

• 1 

• 

OJ 

rH 

ft 

CVJ 

0\  1 

1 

fl 

0 

A 

-4" 

rH 

0“  1 
1 

• 

CM 

rH 

OJ 

1 

1 

m o 
r- 


o • 

UN  • I 

♦ Cl  I 

<M  « 


O H I 

UN  • I 

• UN  I 

CM  I 


O <30 
UN  H 

• 

CVJ 


CVJ 


o 


f-H 

A 

I 

I 

I 

I 


^ 8 
♦ r-l 
CM 


CO 


• VO 
CM 


S 8 


UN 

UN  • rc  • 
CM  CM 


S ^ S.  ■■  o. 

cA  ^ CM* 


I CM  C^  -=!•  lA 

I -=!■  H rH  • 

I • On  • CO 

I m CM  1-1 


5^  2 S 


o CO  lA 

A • CT\ 
H r-5 
iH 


O <0  0(0  . o <0 


O <0  o cO 
w w 


O (O 


0(0  o tO  0(0 

w . Vl» 


> i t i > I ^ 1 1 1 > I > I “ ? 1 1 K K K 


O (O 


o UN 
O CVJ 


0 

1 


tA 

g 


o 

A 

CVJ 


o 

•p 


♦ 

A 

CVJ 


CVJ 

CVJ 


o 

o 


A 

CVI 


A 

CVJ 


A 

CVJ 


A 

CVJ 


A 

CVJ 


A 

CVJ 


Vi 

E^  85 


iH 

rH 

1 

e 


»d 

rH 

O 

•H 


»~1 

V 

o 

Eh 


O 

A 

3 

a 

O 

,3 


0> 

Si 

o 


'■^o 

3 


O 

85 

rM 


O 

Xi 

o 


t— 

3 

g 

O 

85 


0 

O 


•P 

O 


•P 

o 


q>  0 


H =: 


tiO 

CVJ 


0 

85 

*0 

»d 

0 

0 

H 

rH 

rH 

rH 

§ 

0 

0 

•H 

V* 

0 

tH 

V 

i 

0 

Si 

Si 

0 

0 

03 


O 


Vi 


•d 


H 


33 


O 

o 

a 


4) 

> 

■H 

CO 

>> 

o 

fl 

0> 

:3 

a< 

O 


-=f 

O 


>> 

»d 

4> 


Pi 


•P 

I 


m 


t. 


H 


S ' 


*0/ 

Ojl 


° ! 
9l 


o\  1 

o| 

***i 


cc 

o 


c*- 

o 

i-i 

H 


VO 


♦ 

OJ 


-=t  u^ 

rH 

oI 


VO 

rH 


OJ 


OJ  -r^  t 

t*—  • I 

• OJ  I 


VO  0\  OJ  CO 
H » • 

• lf\  • rH 
OJ  OJ 


O 

OJ 


o 

lf\ 

OJ 

IT\ 

00 

VO 

OJ 

lO  H 

H 

H 

• 

H 

• 

c^ 

• 

• 

H 

• 

ITS 

• 

§ 

H 

OJ 

OJ 

CVJ 

CVJ 

+> 

U 

8 

lf\ 

Vi 

O 

IT) 

IfN 

ir\ 

CO 

00 

CVJ 

♦d 

rH 

H 

• 

rH 

• 

c^ 

K 

H 

• 

• 

rH 

* 

CO 

• 

1 

H 

OJ 

OJ 

<M 

CVJ 

-it 

O 

9. 

t-- 

00 

OJ 

OJ 

rH 

Ji- 

H 

« 

rH 

cn 

• 

1 

• 

OI 

OJ 

CVJ 

• 

OJ 

CVJ 

OJ 


00 

O 


Oi 

o 


OJ 


o 

cn 


OJ 


itnvo  fnco  OJ  t'«co  H 
rH  Oi  «~l  • O CO 

• 4 rH  • m • 

OJ  OJ  OI  • H 

rH 


VO 


rP\  ^ 


1 

o a 

w CVJ 

cA 


rH 

O 

OJ 

C^ 

t 

rH 

OJ  JA 

t- 

• 

I 

m 

• ^ 

• 

rH 

1 

CVJ 

OJ 

CVJ 

rH 

1 

o 

(O 

O (O 

o 

<o 

O 

w 

w 

Ur 

vu 

g 

— . 

•« 

Q 

••  <3 

M) 

4^ 

W 4^ 

V 

+3 

ut 

ITN 

tn 

lA 

OJ 

CVJ 

CM 

CM 

ifN 

^OJ 

PH 


g 

& 

•P 


Jt 

o 


I 

s 


•b 

0 

"S 


00 

rH 

-=t- 

S 

o 


o 

OI 

5! 


»d 

oo 


VO  o 
^ OJ 
• VO 
ro 


CO  o 

• O') 

r- 


o 

OJ 

o 

CM 

ri 

Q 

CO 

VO 

m 

VO 

lA 

O 

• 

O 

• 

m 

• 

• 

lA 

O 

m 

VO 

rH 

ro 

rn 

1 

1 

-4- 

O 

o 

lA 

lA 

VO 

8 

OJ 

O 

ov 

3 

§ 

1 

1 

lA 

VO 

t— 

r— 

rH 

• 

rH 

5 

CO 

1 

1 

• 

lA 

• 

• 

lA 

cn 

• 

« 

VO 

• 

1 

1 

m 

rH 

ro 

CM 

-4* 

m 

CM 

CO 

OJ  CO 


OJ 


*0  8 

^ o 

rH 


oo  O 


o _ 

ir\  S\ 


O CO 


o 

o 


01 

lA 


O O o 

HO  *10 

fO  ir\  On 

OJ 


itn  q 

s 


OJ  p VO 

• cG  H 

VO  t^ 


p VO  o JA  p 

<S  VO  8 Ov  S 

CO  H H 


rn 

H 


CO 


h— 

OJ 


8 ^ 


S 8 

C-  ^ H 


Q ^ g CO 


O VO 
• ITN  OJ 
O CO 
m rH  H 


u^ 


i§i  I 

OJ 


o 

• 

8 

CM 

O 

'0 

A 

CM 

rH 

• 

• 

CM 

lA 

m 

m 

A 

O 

A 

OJ 

CN 

• 

lA 

S 

o 

• 

A 

• 

A 

-it 

m 

oiooqoqjdqPP  ' 

♦ ^QO  •ffvCOQpp  I 

ooj"^oj)-q  'Boo  I 


m H 


(7\  ro  IT\  I 


(7\ 

o 


0\  CO 

t^ 


. , .P  to  ^0(0  O lO 


o to 


O to 


§ > § 

U)  4J  u; 


> § > § 
W 4^  V 4> 


ir\ 

OJ 


IfN 

cc 


m 

OJ 


VO 


8 


VO 

OJ 


O (O 

o 

cO 

O 

cO 

lU 

3 

' +> 

UJ 

•f’ 

w 

4J 

VO 

A 

OJ 

CM 

O 60 


}C> 

CO 


■P  va. 
® lf\ 

• 

O rH 
I 

o 


J£v 

CO 


5 

* 

CO 

-§ 

•H 

g 


d 

+> 


1 

1 

1 

1 

1 

» 

i 

1 

1 

t 

1 

1 

1 

1 

1 

8 

37 

8 

200 

* 

1 

t 

1 

1 

CM 

CM 

OJ 

d 

o 

O 

A 

O 

.4- 

5v 

A 

8 

o 

H 

p 

O 

* 

O 

j- 

A 

<M 

VO 

c— 

t-- 

A 

• 

• 

A 

4) 

CM 

OJ 

CM 

CM 

CM 

Eh 

O 

Q 

A 

O 

CO 

ITN 

A 

O 

8 

rH 

O 

r*i 

W 

8 

A 

• 

VO 

CM 

• 

JK) 

CO 

t 

CVJ 

-it 

CT) 

CM 

m 

0 

•p 

oS 

+> 

o 

0 
oJ 

1 

rH 

o 

rd 

o 

o 

rH 

§ 

•H 

fH 

o 

Ph 


"S 

o 


E 


4) 

ITS 

o 

I 

frs 


Vi 

OJ 


Vi 

ITv 

o 

f 

g 

c^ 


Vi 

rH 

\r\ 

I 

t- 


s 

o 

o 

•H 

1} 

•d 

© 

•H 

§ 

s 

43 

§ 

rH 

O 

§ 

rH 

O 

S 

rH 

O 

s 

H 

O 

,a 

•S 

© 

43 

© 

43 

rH 

o 

'■ — 

o 

O 

O 

M 

w 

w 

to 

8 

On 

I 

-it 


o 

o 


Solldn^  B.  Organic  3.  Plaetlca  J.  PolyvlDyl  Beaina  (cont.)  Values  for  tan  6 are  multiplied  ty  10^;  frequency  given  in 


- 34  - 


IT 


tb 


o 

in 

in 

in 

'p 

t- 

VO 

VO 

0\ 

OJ 

• 

rH 

• 

-4 

0\ 

lf\ 

Cf'i 

CVJ 

CU 

• 

CVJ 

CVJ 

CVJ 

o 

H 

c 

1 

1 

1 

1 

o 

in 

s 

t— 

o 

r- 

in 

m 

£0 

CO 

<7\ 

UN 

■p 

t 

1 

• 

H 

• 

rH 

in 

fO 

UN 

-4 

UN 

Ov 

• 

» 

H 

1 

1 

1 

1 

CVJ 

CVJ 

t 

CVJ 

• 

CVJ 

CVJ 

CVJ 

CVJ 

o 
d 

cPJ  CvJ 


VO  m Q 
^ 

CJ 


t-  on  VO  -sf 
CVJ  r-  fo 

cvj  • H • 

CVJ  CVJ 


ir\ 

« 

CVJ 


CVJ 

VO 


CVJ 


CVJ 


00  -4-  CO  ro  CO 

if\  • • ir\ 

• lf\  • H • 

CVJ  00  CVJ  lf\  CVJ 


00 


CVJ 

IfN 


in  CO 


CVJ 


VO  CJv 

m r- 


CVJ 


o 

-p 

rH 

O 

M 

-P 


rH 

^ . 

& s 

H W 
(ii  >b 


CO 

o 

a 


CO 


8 

CVJ 


o\ 


1 

I 

1 

1 

1 

1 

1 

1 

lA  C\  VO  CVJ 
C7\  VO  VO 


CVJ 


CVJ 


iPv 


15S 

15' 


m CO 

• • 

00  m 


^0-4" 


1?;  R & S S R 

^ cJ 

ifN'S  ^T'S'ro  d 


CVJ 


o «o 

> s 

VU  -P 


o 'o 

O CVJ 
EH 


m 

CVJ 


5 


CVJ 


CVJ 


<T\  CO 

• CVJ  ♦ 

CVJ  CVJ 


in  o 
m 


^ O O O f ru 

p ^ CVJ  ,cy  o\  ^ • 


CVJ  o 
H CS 
• CVJ 
CVJ 


o\ 


• CvJ 


i I <M  m 

H VO 

' ' m 


’ ! 

1 

1 

in 

00 

o 

o 

CVJ 

00 

UN 

CU 

t 

1 

1 

1 

1 

1 

1 

VO 

C7N 

UN 

00 

C- 

ON 

o 

8 

3 

CO 

CO 

-4 

VO 

! 

t 

1 

1 

1 

1 

1 

1 

j 1 

1 

• 

CO 

• 

rH 

1 

1 

1 

f 

rH 

UN 

in 

UN 

vo 

in 

CO 

• 

• 

1 

1 

1 

1 

1 

1 j 

I 

1 

CVJ 

CU 

1 

1 

1 

1 

1 

1 

CU 

• 

CU 

• 

CU 

* 

CU 

rH 

CU 

CU 

1 

1 

1 

1 

I 

1 

i 

1 

1 

j ITv 
” 

in 

VO 

rH 

• 

o 

rH 

CO 

Ss 

• 

s 

rH 

g. 

• 

UN 

CU 

CU 

c^ 

in 

• 

00 

CO 

rH 

UN 

t'- 

• 

^ 1 

VO 

rH 

CU 

8 

o 

t- 

8 

8 

CU 

VO 

O 

CU 

8 

• 

0\ 

s 

• 

t-- 

o 

CU 

rH 

rH 

• 

o 

o 

rH 

O 

• 

210 

1 w 

CVJ 

CU 

CU 

CVJ 

CU 

• 

<M 

• 

CU 

rH 

• 

CU 

CU 

w 

CU 

CU 

CJ 

K 

g 

rH 

rH 

• 

m 

rH 

CVI 

• 

8 

rH 

UN 

O 

• 

s 

rH 

rH 

VO 

• 

CU 

-4 

CU 

rH 

s 

w 

^ fl 

U^ 

oJ 

CO 

VO 

§ 

CO 

VO 

3 

CU 

r- 

8 

8 

• 

g 

• 

CU 

UN 

rH 

H 

1 

1 

t 

1 

VO 

c^ 

• 

3 

rH 

8 

• 

o 

CU 

CO 

1 CU 

m 

CU 

CO 

CU 

• 

OJ 

rH 

• 

CU 

rH 

• 

CU 

ro 

CU 

CU 

CU 

a 

rH 

in 

CVJ 

• 

J? 

rH 

CO 

o 

3 

rH 

in 

CU 

• 

g 

rH 

VO 

• 

§ 

o\ 

• 

<3 

H 

c- 

3 

s 

O 

sy 

VO 

CO 

3 

8 

* 

vn 

On 

• 

in  1 
m 1 

H 1 

t 

1 

t 

CO 

• 

200 

S 

• 

o 

CU 

UN 

J oo 

CO 

CO 

CU 

CU 

• 

CU 

rH 

CU 

CU 

• 

CU 

UN 

CU 

CU 

1 

1 

CU 

ro 

s 

-4 

-4- 

« 

§ 

ON 

o 

• 

§ 

3 

• 

O 

t- 

CU 

• 

VO 

UN 

• 

00 

3 

00 

g 

UN 

C^ 

IQ 

O 

CU 

rH 

O 

• 

CU 

o 

• 

S' 

rH  1 

1 

1 

1 

g 

• 

8 

ro 

•sf 

CO 

• 

§ 

cn 

cn 

CO 

CO 

CU 

CU 

• 

CU 

rH 

♦ 

CU 

CO 

• 

CO 

C'- 

CU 

ro 

t 

1 

CU 

CO 

• CO  '•  VO 
fO  fO  fO 


CVJ 


in  o I 

CVJ  H 

• m 


' - 3 S' 

! ! • '8 

! • ro 


0(0  OtO  O M <o  O«0 
ID  W W ^ - w 

>s>s>s>§>s 

W4dV*p  W4»  V-PV43 


CVJ 

#H 

I 


o 

cO 

O 40 

U CO 

M 

o 

(O 

o 

w 

s 

o 

V 

9 

+> 

> s 

- 3 

1#  -p 

w 

3 

■p 

w 

ro 

H 

h- 

in 

UN 

CU 

CO 

cu 

CU 

CU 

O cO  nf 


O cO 


t- 

CVJ 


8 


^ B 
A 

- O 

O K 

§ ^ 
to  <D 

•H  +5 

a 4 

•H  rH 

« _g 
-P 


iH 

& 

•H 

iH 

O 

PV| 


U) 


* § 
•H 


< 


Sin 
c?\ 

• 00 
fO 


o Q 
m o 


<o 

> s 

Ul 


c • 

I S 

w © 
+» 

fH  C 
4 rH 

t t: 

o o 


o 


o 


fH  4 
O A 
Ph  P< 

•3 

p *d 


«H  1 

£1 

o 

p.i 


00 


0) 

w 


EH 

3 


o 


& 


o 

g 


pp 


Ov 


in 

in 


*S 


E? 

o •-« 

^ 5 


Os  tJ 

« 


o 

(d 

rH 

P« 


C 

+> 

•H 

O 

PJ 


0 


0 

•p 


f-i 

o 


•H 

Id 

B 

rH 

tJO 

0 

0 

o 

4 

Of 

0 

•P 

o 

0 

4 

4 

0 

4 

rH 

0 

rH 

0 

H-> 

0 

to 

•P 

O 

•P 

0 

•H 

•H 

0 

•H 

0 

H 

O 

,£1 

A 

o 

0 

P 

O 

»H 

o 

Pi 

■ PolYTlDyl  Heslns  (cont.)  YiMueB  for  tan  6 are  mnltlplled  ty  10 


35 


m 

if\  GO 


CVj 


CVJ 


CVJ 


VO  H 


Ji*  CVJ 
lf\  H 


CO  OJ 
• CVJ 


o 

o3 


00. 


00 

ON 

8 

• 

S;  s 

• 

ir\ 

on 

r— l 

VO 

CO 

• 

VO 

Jt 

cn 

• 

CM 

m 

CM 

CM 

CM 

C^ 

r— 4 

r4 

ITV 

• 

CM 

lf\ 

c~ 

0\ 

-sf 

• 

CM 

5^ 

00 

m 

• 

CM 

% 

00 

on 

• 

CM 

5 

0\ 

m 

• 

CM 

IT^ 

OO 

f— 4 

on 

• 

CM 

<n 

I 

1 

1 

1 

1 

e 

1 

t 

1 

1 

1 

1 

3 

• 

CM 

r— 

-d” 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

CM 

CM 

I 

! 

1 

1 

ITV 

IfV 

• 

S 

1— 4 

1 

1 

1 

1 

1 

1 

1 

1 

> 

1 

1 

1 

1 

1 

1 

1 

1 

] 

1 

-=i- 

« 

CM 

ITV 

t 

I 

CM 

1 

• 

1 

t 

1 

1 

1 

1 

1 

1 

VO 

VO 

C^. 

\T\ 

t 

CVJ 

iTv 

t'- 

ITN 

• 

CM 

8 

OJ 

8 

• 

CM 

IfN 

CM 

« 

01 

ir\ 

« 

CM 

O 

81 

-si" 

CM 

-d- 

CVJ 


0\  ^ ^ 


Gn  f—  CN. 
rn  ^ 


CVJ 


• -4* 

OJ  OJ 


O 

^ VO 

• 

CVJ 


CVJ 

-Sj- 


OJ 


o ^ io  CVJ 

t—  -=j-  CVJ  rn  m 


OJ 


^ 8 S 


VO 


iTv 


IfN  Q 

iTv 

« 

CVJ 


s.a 

OJ 


VO 

« 

Ol 


o 

t- 

« 

OJ 


CVJ 


‘^388 


00 


OJ 


OJ 


o 

5 


OJ 


0-1  q 

• • f-j 

Ol  OJ 


OJ 


OJ 


ffi  ov  CO 
OJ  rri  ro 

OJ 


OJ  to 

irv  OJ  ^ g 
OJ 

OJ 


% ^ 
OJ 


5^8 

04  OJ 


irv  t— 

IT\  O^ 


OJ 


®§a^3ss<|a8:5 

OJ  Ol  Ol  Ol  00  H 


fO  o 

VO  IfV 


lf\  o 

• rH 
CVJ  CVJ 


*0  8 
Ol  oo 


Ol  Q t- 

iTi  ir.  jj- 


8 


Ol 


01 


8 

OJ 


ITN  <2 
IPV  ^ 

CVJ 


ifN  ^ 'OL  v9 

c*-  crv  fo 

• CVJ  • o • 

CJ  cn  rH  CM 


00  O o 

§88Sii8'2'^oj*8 
ij  « o^  • VO  Ol 
■ Ol  0-1 


Ol  IfV  o •=»• 

IfV  • m5  OJ 

OJ  -=»•  (M 


OJ. 


cvj  m CM  CVI  00  CM  vy 


O 

to 

o <o 

O «0 

0 

V 

> 9 

V 

9 

- s 

V 

+> 

W 4^ 

w 

CM 

CM 

8 

CM 

1—4 

CM 

O (O 

O (O 

o 

(O 

w 

UJ 

d 

> s 

§ 

W 

w 

M-> 

Hi 

00 


irv 

CM 


8 


ir\ 

CM 


pa 


o 

la 

1—4 , 

St 


Ov 


8! 


■s 

fH 

O 

+> 


A 


O 

Pm 


4> 

0 

1 


>» 

o 

Pm 


P> 

a 

o 

ID 

-M 

>> 

!-*. 

O 


*S 

f— 4 
W 

u 

o 

«p 


® ® 


>» 

o 


o 

w 

o 


Pm 


® 

I 

N 


Pm 


jd*  m m ro 
ITN  • tTv  • 
• ^ • if\ 

CM  OJ 


if\  <n  u'^ 

VTN  • lT\  • 
• CO  * -S* 
CM  CM 


IT\  ITV  -4*  t- 
lf\  • LTV  • 
• m • CM 
CM  CM 


iTN  r4 
lf\ 

o.:  V OJ- 


jd*  oo 

V 


IT\ 

OJ 


® 

r«  C 

•31  « 


4^ 

^ n 

o >? 

r4  M 
O 
Pm 


»d 

® 

H 

>» 

rH 

•3 

Z 


8 

In 


« 

€> 

ja 

w 


VO 

0-1 


IT-.  W '£ 

• r— 1 iH 

OJ 


5 

4^ 


VO  OJ  Ol 

fv  . fV  . , 

CVJ*  V OJ  V 


VO  t—  -M"  OJ 
IfV  • ITv  , , 

OJ  OJ  V 


VO  IfV  -=*•  01 

J . 
OJ*  ° OJ*  V 


VC  IfV  -d-  H 

fV  • fv 
CVJ*  ° OJ*  V 

VO  IfV  a*  Ol 
fv  • IfV 

• o • 

OJ  y OJ 


VO  ITv  J*  Ov 
in  • fv 

• o • 

Ol  ^ Ol 


M 

o 

O 

4^ 

m 

•n 

o 

u 

u 

o 

5H 


O iO 

<o 

to 

(O 

> 9 

s 

9 

§ 

W 4^ 

4^ 

4^ 

+> 

8 

IT\ 

CVJ 

ITN 

CM 

8 

o 

o 

cQ 

»d 

o 

p; 


<C  PP 

CD  ® ® 

r*i  H 1-4 

t t I 

iS  iK 


• r4 
,a  (1< 

• M 

t 8 

O M-* 
Qj  tn 


P 


+9 

® 

o 

A 

m 


H 


Polaroid,  c.  For  ahoet  stock,  Tarlous  samples  used  for  different  freaaaencies, 


- 36  - 


» 

o 

a 


f 


o 

rH 

o 

'A 


oi 


o 

O 


-4*  m 

ITV  • 

♦ m 

CJ 


O ir\  if\ 

IT\  • • • 

• rn  OJ 

cv» 


^ tn 
if\  • 
* if\ 
CSX 


00 

t- 

-4-  VO 

m 

t- 

OJ 

iH 

iTv 

• 

lf\ 

• 

ir\ 

u\ 

rH 

u\ 

• 

ir\ 

• 

• 

• 

• 

e 

• 

m 

• 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

CO 

"ol 

•4* 

(Y^ 

IfN 

0 

OJ 

-4* 

OS 

t- 

-4- 

(T\ 

Jit 

f-H 

-4" 

Oi 

m 

VO 

m 

rH 

-4* 

ITV 

. IfN 

• 

IfN 

• 

IfN 

• 

IfN 

e 

ITS 

• 

UN 

» 

If  \ 

ON 

IfN 

e 

IfN 

OJ 

OJ 

‘^CJ* 

m 

• 

Jt 

• 

t— 

s 

OJ 

• 

cn 

• 

IfN 

• 

• 

ON 

• 

0 

g 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

OJ 

g. 

2 

®o| 

IfN 

iTv 

• 

1 1 

1 

t 

IfN 

iH 

1 

♦ 

ON 

S 

♦ 

-4* 

L 

• 

1 

1 

t 

1 

1 

ITS 

• 

1 

IfN 

iH 

IfN 

• 

IfN 

VI 

H 

1 

1 

• 

01 

I 

• 

• 

OJ 

• 

•» 

► 

OJ 

1 

1 

1 

1 

1 

1 

OJ 

I 

1 

OJ 

OJ 

OJ 

VO 

b- 


♦ 

fr 


,0 


»d 


00 

O 


ifN 

ITS 


CM 


00 

V 


1 1 1 

! 1 

1 

IfN 

ON 

IfN  ON 

UN 

rH 

p4*  OJ 

-4* 

i 1 t 

1 1 

t 

IfN 

IfN 

IfN 

rH 

IfN 

IfN 

IfN 

t 1 1 

1 1 1 

e s 

1 t 

t 

t 

• 

OJ 

V 

• 

CJ 

* 

OJ 

• 

OJ 

• 

OJ 

• 

P4 

•H 

I 


VO 


(O 

1 

m 
c 

2 


I 

o 


m 

o 

-p 

s 

cA] 

o 


O 

n 

•n 

*6 

&\ 


d. 

•Ml 


IR  ~ 
cJ  V 


iTi  W 

^ V 


iR  ~ 

oI  V 

lOi  CM 

oI  V 


ITS  OJ 
IfN 

ol  V 


iTv  on 
ITl 

Oi*  V 

o <0 

m 

> 9 

w +» 


IfN  CJ 
m rH 


Cl 


O lf\ 
O CJ 

Eh 


I 


IfN 

OJ 

IfN 

CJ 

IfN 

VO 

-4* 

OJ 

-4 

IfN 

IfN 

IfN 

ft 

UN 

ft 

UN 

• 

V 

• 

ft 

t— 

ft 

rH 

ft 

OJ 

OJ 

OJ 

OJ 

OJ 

IfN 

CJ 

IfN 

CJ 

VO 

OJ 

-4* 

-4* 

IfN 

IfN 

UN 

ft 

UN 

• 

UN 

• 

OI 

V 

• 

OJ 

V 

OJ 

-4* 

ft 

OJ 

ft 

OJ 

UN 

OJ 

in 

UN 

H 

0 

H 

»n 

UN 

VO 

ft 

UN 

T 

UN 

ft 

OI 

V 

ft 

OJ 

OJ 

ft 

OJ 

ON 

ft 

OJ 

rH 

ft 

OJ 

UN 

UN 

ON 

m 

UN 

VO 

VO 

ft 

J± 

m 

p 

m 

UN 

ft 

03 

V 

ft 

OJ 

ft 

OJ 

ON 

ft 

OJ 

H 

ft 

OJ 

CO 


CJ 


UN 

UN 

OJ 

UN 

UN 

OJ 

VO 

UN 

VO 

ft 

-4“ 

UN 

H 

UN 

UN 

UN 

ft 

ft 

CJ 

V 

ft 

CJ 

V 

ft 

OI 

OJ 

ft 

OJ 

V 

ft 

OJ 

V 

UN 

UN 

CJ 

UN 

UN 

CJ 

Os 

UN 

ft 

•4* 

UN 

H 

UN 

UN 

UN 

ft 

ft 

01 

V 

ft 

CJ 

V 

ft 

OJ 

OJ 

ft 

OJ 

V 

ft 

OJ 

V 

OiO  O«0  O«0  OlO  OlO  OlO  OcO  0(0  0(0 

>g>9>g>g>g>9>9>9>9 

w<p  V4>W4^  W4» 


0 

•0 

ft 

0 

HU 

g 

9 

V -p 

V 

*p 

HU 

% 

UN 

OJ 

UN 

OJ 

irv 

OJ 


if\ 

<M 


01 

<M 


>» 


Ov 


IT\ 

OJ 


ITV 

OJ 


IT\ 

OJ 


^ I 

O A 


C 

Vi 


in 

o 


rO. 


VO 


l»» 

•P  V3  +> 


li 


It  Is 


do 


CVJ 

I 

<y 


1S 

,3 

i 


•“vO 


S' 

8 

n 

$ 

i 

^2 

a.  PolyBtyi«ne  (Dew).  Similar  Talues  glvam  liy  Dow'b  C-2W*-  and  Q-247.1;  Catalln's  Lcalln  #1  Color  1*000;  Baiallte's  IMS-IjA-621, 
]CRS-23-D10012-41*<i,  IRS-23-B10012-52Q,  J3?S-23-B10016-D63,  3BS-23-B10012-D10T;  MooBanto'a  San^ples  D-277,  D-279  (extra  pxirlty),  D-33^. 
"b.  Polystyrene  (Dew),  c.  Polystyrene  (Dew).  Similar  valuoa  given  By  Monaanto's  Lustron  Bes.  Sangple  D-276. 


T 


a.,  Doir.  b.  39.1%  polystyrane,  0.25^6  filler  (Dcnf) . c.  From  Pew's  N-lOO  styrene  (lab.  Ins.  Bos.),  d.  polystyrene, 

513^  olilorlnatod  diphenyl  (Monsanto).  ©.  Poly  alpha-nietbylstyreno  (Pow) . f.  Polyrinyltoluene  (Povr) . g.  Pressed  fibers  (Polaroid) 

«Fre^.  = 1 I 10^. 
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fi.  Am.  Cyaaamld,  "b,  Dovay  and  Almy.  a.  C‘opolynor  of  butadion®  and  irtynsn®  (Dow),  d.  Butadlona-atyrena  copolymor,  ca.  lO^t 
butadiene  (itobon) . o.  Butadiene- styrene  oopolymer  ca.  15/i  butadiene  (Marbon),  f.  Butadiene -styrene  copolymer  ca,  lUjs  butadiene 
(Marbon) . 
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a.  Catoi^s  §9  (Lab,  Ins.  Bcs.) . b.  30^^  flbei’glas  (Monsanto),  c,  Dow’s  C-244  polystyrene,  81.15^  Comlm^’s  790  powder 
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a.  Mansaiito's  Styramlc  HT;  Titanium  Alloy's  Tam  T1  con  T,  heavy  grade  (Lab.  Ins.  Bes.). 
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Inorgajilc  Crystals  (cont..) 


Thallium  lodida  (prassed  sample) 


Eng.  Res.  and  Rsv.  Lah., 


T ° C 
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Inorganic  Crystals  (cantQ 


T ° C 


JL  to  optic  axis  and  flo3d  II  to  optic  axis» 
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Porcalalna  (cent.) 
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Porcelalna  (cont . ) 
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- A - Page 

AIRCRAFT-MARUTE  PRODUCTS  INC.,  . . . l4 


1523  N.  Fourth  St. 

Harrishurg,  Pa. 

ALLISON  AND  GO.,  W.  M., 58 

162  Water  St. 

New  York,  N.  Y. 

AMBER  MINES  INC.,  55 

353  Fifth  Ave. 

New  York,  N.  Y. 

AMERICAN  CYANAMID  CO.,  . . 21-23,  38,  46, 
Plastics  Devel.  Lahs.  112,  118-121 
1937  West  Main  St. 

Stamford,  Conn. 

AMERICAN  LAVA  CORP.,  . . 3,  4,  6,  ?8-82, 

Chattanooga  5,  Tenn.  88-93 > 100 

AMERICAN  OPTICAL  CO.,  . . 9 

Southhridge,  Mass. 

AMERICAN  PHENOLIC  CORP., 28 

1830  South  5^th  Ave. 

Chicago  30,  111. 


AMERICAN  SMEL‘riNG  AND  P^EFINING  CO.,  . 13 
120  Broadway 
New  York  5,  N.  Y. 

- B - 

BAKELITE  CORP.,  . 15,  I6,  20,  2?-29,  36, 
30  East  42nd  St.  48,  57,  58,  64 

New  York  17,  N.  Y. 

BFLL  TELEPHONE  lABORATORIES , . . . 3,  83 
463  West  St, 

New  York,  N.  Y. 

BROMUND  AND  CO  .,E.A.,  . . . • • • 57 

258  Broadway 
New  York,  n'.  Y. 

BRUSH  DEVHLOPMIZNT  CO., 1,  73 

3405  Perkins  Ave. 

Cleveland  14,  0. 

- C - 

CALIFORNIA  RESEARCH  CORP.,  65 

Box  1627 
Richmond,  Calif. 

CANDY  AND  CO.,  INC., 57 

35th  St.  at  Maplewood  Ave, 

Chicago,  111. 

CANTOL  WAX  CO.,  59 

211  N.  Washington  St. 

Bloomington,  Ind. 

CATALIN  CORP.  OF  AMERICA,  . . . I6-I8,  36 
Plant  and  Lahn.  39,  119 

Fords,  N.  J. 


Page 

CELANESE  CORP.  OF  AMERICA,  . 24,  25, 

Plastics  Div.  Il4,  115 

290  Ferry  St. 

Newark  5,  N,  J. 

CELLuIAR  RUBBER  PRODT^TS,  INC.,  . 51 
P.0,  Box  126 
Willimantic,  Gorin. 

CENTRAL  SCIENTIFIC  CO., 56 

79  Amherst  St. 

Cam'Dridge,  Mass. 

CENTRALAB  GELOBE-UNION  INC.,  . . . 3, 

932  E.  Eeefe  Ave.  84-87 

Milwaukee  1,  Wis. 

CIBA  CO.,  INC.,  . . 21,  49,  50,  125 

Plastics  Div. 

627  Greenwich  St. 

New  York,  N.  Y. 

COMPOilENTS  AND  SYSTEMS  LAB. 

SEE:  U.S.,  Components  and 
Systems  Lah, 

CONTINEfJTAL-DIAi^JID  FIBRE  CO.  18,  19, 
Bridgeport,  Pa.  21,  26,  27,  31,  32 
COORS  PORCELAIN  CO.,  ...  6,  9^“99 

Golden,  Colo. 

CORNELL  AERONAUTICAL  LABS.,  48,  124 
Cornell  University 
Ithaca,  N.  Y. 

CORNING  GLASS  W0EKS,9'*11,  26,  4l,  42, 
Physical  Lah.  102,  IO3 

Res.  and  Devel.  Dept, 

Coming,  N,  Y. 

CROWLEY  AND  CO.,  Henry  L.,  . . 4,  7 
1 Central  Ave. 

West  Orange^  N.  J. 

- D - 

DENNISON  MFG.  CO.,  -58 

45  Ford  Ave. 

Framingham.  Mass. 

DWEY  AND  ALMY  CHPaCTCAL  CO.,  . • 38 
Organic  Cli6u..Ica3a  D-^^, 

Camhridge  40,  Mass. 

DCW  CHEMICAL  CO.,  36-42,  46,  64,  117 
Plastics  Div. 

Midland,  Mich. 

Da:  CORNING  CORP.,  . 26,  27,  4l,  42, 
Midland,  Mich.  54,  55,  66^  67,  126 
DU  PONT  DE  NPMjURS  AIu)  CO UnC.,  E .1 . 
Electrochemicals  Dept.  33,  64 

Nia-oara  Falls,  N.  Y. 
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Page 

DU  FOOT  DE  NEMOURS  AND  CO.,  INC.,  E.I. 

Organic  Chemicals  Dept.,  53 

P.O.  Box  525 
Wilmington,  Del. 

Pigments  Dept.,  . ^ 

Newport,  Del. 

Polychemlcals  Dept.,  23, 25, 27, 32, 35, 


Wilmington,  Del.  58,13-3 

DUREZ  PLASTICS  AND  CHEMICALS,  INC.  17,20 

North  Tenawanda,  N.  Y. 

DUEITE  PLA.2TICS,  INC.,* 17,19 

5000  Summerdalo  Ave. 

Philadelphia,  Pa. 

- E - 

EASTMAN  KODAK  CO., 15,62 

Rochester  4,  N.  Y. 


ELECTRONIC  MECHANICS,  INC.,.  . . 13,108 

70  Clifton  Bird. 

Clifton,  N.  J. 

ENGINEER  RESEARCH  AND  DEVEL.  lAB. 

SEE:  U.S.,  Eng.  Res.  and  Devel.  Lah. 

ENJAY  CO.,  INC., 28,39,50 

15  West  51st  St. 

New  York  19,  N.  Y. 

ESSO  LABORATORIES 
SEE;  ENJAY  CO.,  INC. 

- F - 

FILTERED  ROSIN  PRODUCTS,  INC.,  . . . 56 

Brunswick,  Ga. 

FORIGCA  CO.,  THE,  . . 17,20,21,25,46,^7 

46l4  Spring  GroYo  Ave. 

Cincinnati  32,  0. 

FRENCHTOWN  PORCELAIN  CO.,  6 

Frenchto^m,  N.  J. 

- G - 

GEJU^AT,  A’^tT-TNE  and  FTT.M  CORP.,  . *34,46 


Coal  and  Lincoln  Sts, 

Easton,  Pa. 

GENERAL  CABLE  CORP.,  ........  52 

Bayonne,  N.  J, 

GENERAL  CERAMICS  AND  STEATITE  CORP.,  4, 
Keashey,  N.  J.  8,83 

GENERAL  ELECTRIC  CO., 63-65 

100  Woodlawn  Are. 

Pittsfield,  Mass. 


Page 

GENERAL  ILECTRIC  CO.,  . . . . . .48 
Chemical  DIt. 

Pittsfield,  Mass. 

Plastics  Dept .,  .,.9«.«.  50 
1 Plastics  Ave. 

Pittsfield,  Mass. 

1 Rivor  Rd.,.  . . . . . 13,106,107 
Schenectady,  N.  Y. 

Chemicals  Dept.,.  55,6? 

Waterford,  N.  Y. 

Lamp  Dept., 11,104 

113  East  152nd  St. 

Cleveland  10,  0. 

GENERAL  MILLS,  INC., 23 

2010  East  Hennepin  Ave. 

Minneapolis  I3,  Minn. 

GLASTIC  CORP.,  THE,  ....  47,49 

1823  East  40th  St. 

Cleveland  3,  0. 

GLENCO  CORP., 5,6 

Metuchen,  N.  J. 

GLYCO  PRODUCTS  CO., 56,59 

26  Court  St. 

Brooklyn  2,  N.  Y. 

GOODRICH  CHEMICAL  CO.,  B.F.,  29,30 

Avon  Lakei  Experimental  Station 
P.O.  Box  122 
Avon  Lake,  0. 

GOODYEAR  AIRCRAFT  CORP.,  ....  48 
Akron  I5,  0. 

GOODYEAR  TIRE  AND  RUBBER  CO.,  INC,, THE 
Plastics  Dept.,  ....  40,51,52 


Akron  l6,  0. 

GULF  on.  CO 58 

P.O.  Box  2638 
Pittehurgh,  Pa. 

- H - 

HARDMAN  CO.,  H.T.,  .....  49,5-1 

571  Cortlandt  St. 

Belleville  9,  N.  J. 

HARSHAW  CHEMICAJ.  CO., 1.2 

1945  East  97th  St. 

Cleveland  6,  0. 


HERCULES  Pa-TDER  CO.,  INC,,  ...  23 
Cellulose  Products  Dept. 

Farlln,  N.  J, 


• f 


35*’“'  Madison 


^ V3 


• 9 


New  York  17,  N . i . 


Now  The  Borden  Co 


» r*  — ^ T\4  u— 
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Page 

HOOD  RUEBER  CO., ....  22 

98  Mchole  Aye. 

Vaterfcovm  72,  Maes. 

HOOKER  ELECTROCHEMECAl  CO.,  .....  62 
Niagara  Falls,  N.  Y, 

EutJGH*PON  DABS . , XNC 5^ 
322  Bush  St. 

Olean,  N.  Y. 

- J - 

JOHNS-MANVTLLE,  13 

22  East  l^Oth  St. 

New  Yorh  I6,  N.  Y. 

- K - 

KEARNEY  COE?.,  JAMES  R.,  ......  52 

H236  Claybon  Ave. 

St.  Louis  10,  Mo. 

KELDOGG  CO..  THE  M.  W.,  . . 31,58,63,116 
P.O.  Box  469 
Jersey  City  3,  N.  J. 

KNOX  PORCELAIN  CORP., 6,100 

I&ioxyille  11,  Tenn. 

KUHNE-LIBBY  CO., .57 

54  Front  St. 

New  York  4,  N.  Y. 

- L - 

LAMINATED  PLASTICS,  INC. 

SEE;  GLASnC  CORP. 

LIBBEy-CWENS-FORD  GHASS  CO.,  . 22,23,47 

Plaskon  Div.  49,123 

2112-24  Sylyan  Are, 

Toledo  6,  0. 

LINDE  AIR  PRODUCTS  CO.,  THE,  . 1,2,72,77 
East  Park  Dr.  and  Woodward  Ave, 
Tonawanda,  N.  Y. 

LOVELL  CHEMICAL  CO.,  ......  . 57,58 

Watertown  72,  Mass, 

LUGOFLEX  ELASTIC  FABRICATING  INC.,  . 3O 
242  Village  St. 

Medway,  Mass. 

- M " 

MAIXINCKRODT  CHEMICAL  WORKS,  44,45,61,62 
3600  North  Second  St. 

St.  Louie,  Mo. 

MAR30N  CORP'.,  ............  38 

1926  West  10th  Aye . 

Garj-,  Ind. 


Page 


MARCO  CHEMICALS,  INC., 47 

Sewaren,  N.  J. 

MASS.  INST.  OF  TECH.,  1,2,5,11,12,26, 
Led),  for  Insul.  Res.  37,41-46,62, 
77  Mass.  Aye.  64,105 

Cambridge  39,  Maes. 


MATHIESON  CHEMICAL  CORP.,  . . . 4l 
P.O.  Box  480 
Niagara  Palls,  N.  Y. 

MICA  INSULATOR  CX3., 21 

801  Broadway 
Schenectady , N . Y . 

MINNESOTA  MINTOC-  AND  MEG.  CO.,  , 63 

900  Fauquier  Ave. 

St.  Pau?.  6’,  Minn. 

MITCHEIL-RAND  INSULATION  CO.,  57“59 
51  Murray  St. 

New  York,  N.  Y. 

MONSANTO  CHEMICAL  CO.,  15,18,20,22, 

Plastics  Div.,  24,30,36,37, 

Springfield  2,  Mass,  41-45,63,64 

I*iYCALEX  CORP.  OF  AMERICA,  ...  13 

60  Clifton  Blvd. 

Clifton,  N.  J. 

- N - 

NAIX2ATUCK  CHEMICAL, 47,53 

Naugatuck,  Conn. 

NORTON  CO., 1,6 

Worcester  6,  Mass. 

- 0 - 

CWSIDS -CORNING  FIBSRGLAS  COPE.,  11, 16, 
Newark,  0,  22,47,46 

- P - 

PENNSYLVANIA  INDUSTRIAL  CHEMICAL  CORP 
Clairton,  Pa.,  39,50 

(Products  distributed  by  Standard 
Chemical  Co.,  Akron  8,  0.) 
PPITSBURGH  CORNING  CORP.,  ....  11 
632  Duqueene  Way 
Pittsburgh,  Pa. 

PLASKON  DIV., 22,23,47,49 

Llbbey-Ovrene-Ford  Glass  Co. 

2112-24  Sylvan  Ave. 

Toledo  6,  0. 

PLA.SnC  METALS,  INC.,  ...  . 43, Mf 

Jobnstown, 

PUa  CORP.,  .... 

133  Walnut  St. 

Hartford  5^  Conn. 


35 
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POIAPOID  COPP.,  . . . . . . • • 3^5, 37,^0 

Cam'bridgej  Mass. 

PROCTER  AND  GAMBLE  MFG.  CO.,  . . . . bO 
Cincinnati  1,0. 

- R - 

RESINOUS  PRODUCTS  AOT  CHEMiaAL  CO. 


SEE;  ROHM  and  HilAS  CO. 

REX  CORP.,  

Hayward  Rd. 

West  Acton,  Mass. 

REZOLIN,  INC.,  19 

5736  West  96th  St. 

Los  Angeles  45,  Calif. 

ROBERTSON  CO.,  H.  H., 48,123 


2400  Farmers  Bank  Bldg. 

Pittsburgh  22,  Pa. 

ROGERS  PAPER  MFG.  CO., 60 

Manchester,  Conn, 

ROHM  AND  HAAS  CO.,.  . . .30,34,48,62,122 
Washington  Sq. 

Philadelphia  5,  Pa« 

RUBBER  RESERVE  CORP., 51,52 

Washington  1,  D.C, 

- S - 

ST.  REGIS  PAPER  CO., 17,22 

Panelyte  Dir. 

Enterprise  Ave. 

Trenton,  N,  J. 

SHAPPLES  CHEMICAI.S,  INC., 63 

123  South  Broad  St, 

Philadelphia  9,  Pa, 

SHAWINIGAN  PRODUCTS  CORP.,  34 

Empire  Ste^te  Bldg. 

New  York  1,  K.  Y. 

SHELL  GHEMICAI.  COIRP,, 50 

Rosins  and  Plastics  Dept. 

50  West  50th  St. 

New  York  20,  N.  Y. 

SHELL  DEVEL.  CO., 46-48 

4560  Horton  St. 

SseryTllle  8,  Calif. 

SHELL  OIL  CO., 56,66 

Special  Products  Dept. 

50  West  50th  St. 

New  York  20,  N.  Y. 

SOCONY-VACUUM  OIL  CO.,  INC.,  . . 57,58 

Technical  Serrice  Div. 

412  Greenpolnt  Avo, 

Now  York,  N.  Y. 


Page 

SOUTHERN  ALKALI  CORP.,  .....  48 

Barberton,  0. 

SPONGE  RUBBER  PRODL’CTS  CO.,  19,51,52 
Shelton,  Conn. 

SPRAGUE  ELECTRIC  CO.,  .....  39 

North  Adams,  Mass. 

STANCO  DISTRIBUTORS,  INC.,  . . 65,66 
Chemical  Products  Dept. 

26  Broadway 
New  York  4,  N.  Y. 

STANDARD  OIL  CO.  OF  N.  J.,  ...  58 

26  Broadway 
Now  York,  N.  Y. 

STANDARD  OIL  DEVEL.  CO. 

SEE:  EIIJAY  CO.,  INC. 

STUPAEOFF  CERAMIC  AND  MFG.  CO., 6, 101 
Hillvlew  Are. 

Latrobe,  Pa, 

- T - 


TAYLOR  FIBRE  CO.,  ...  . 18,27,111 

Norristown,  Pa, 

TENNESSEE  EASTMAN  CORP.,  ....  24 
Eirigsport,  Tenn. 

TENNESSEE  MARBLE,  INC., 13 

Khoxvlllo,  Tenn. 

THIOKOL  CORP., 54 

780  North  Clinton  Ave. 

Trenton  7,  N.  J. 


TITANIUM  ALLOY  MFG.  DIY.,  4,5,42,43 
National  Lead  Co. 

Hyde  Park  Blvd., 

Niagara  Falls,  N.  Y. 

- U - 

U.S.  GASKET  CO., 32,33 

P.O.  Box  93 
Camden,  N.  J. 

UNITED  STATES  (GOVERNMENT) 

CoBiponents  and  Systems  Lab.,  9,101 
Alrt  Materiel  Command 
Wvight-Pattereon  Air  Force  Base 
Dayton,  0 . 

Engineer  Research  and  Devel.  Lab. 
Fort  Belrolr,  Va.,  . . . . 2,74-76 

National  Bui'eau  of  Standards,  40 
vrashington,  D.  C. 

War  DtJpt  Ip 

Picatlnn.y  Arsenal 
Do'ver,  N.  J. 
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U.S.  HOUSTEIAL  CHaUCALS,  INC.,  , . 62 

60  East  42nd  St. 

New  York  1?,  N.  Y. 

U.S.  RUBBER  CO.,  ....  31,^0, 52,53,56 

General  Labs. 

Passaic,  N.  J. 

- V - 

VICTOR  CSSMICii  WORKS, 48 

Board  of  Trade  Bldg. 
l4l  West  Jackson  Blvd. 

Chicago  4,  111. 

- W - 

WAR  DEPT.,  Pleat Inny  Arsenal 

SEE:  U.S.  War  Dept.,  Plcatinny  Arsenal 


Page 

WEBER  AND  CO,,  HERMANN, 51 

76  Beaver  St. 

Now  York  5,  N.  Y. 

WESTINGHOUSS  EL,ECTRIC  COPr.,18,19,22 
Research  Labs. 

East  Pittsburgh,  Pa. 

- Z - 

ZINSSER  AND  CO.,  Wm.,  . , , . 55,56 

516  West  59th  St;. 

New  York,  N.  Y. 

ZOPHAR  MILLS,  INC.,  59 

112-130  26th  St. 

Brooklyn,  N.  Y. 
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- A - Page 

Acrawax  C 5^ 

Acrylate  rosins  . 3^>35 

Acrylonitrilo-tutadiene  copolymer  . 53 

Air  seal  52 

Alathon  27,70 

Alcohols  62 

Alkyd  resins 14-7-49,123,121+ 

Allyl  resins 47,1+8 

Allymer  CR-39,  CR-39  + glass  ...  48 

AlSiMag  A-35 3,^ 

AlSiMag  A-196  3,78,79 

AlSiMag  211 3 

AlSiMag  228  3,81 

AlSiMag  243  3,82 

AlSiMag  393  3 

AlSiMag  491 6,100 

AlSiMag  505 82 

Aluminum  oxide  ....  1,3,6,72,96-100 

Alvar  11/90 34 

Amber  ..........  5? 

Ammonium  dl hydrogen  phosphate  ....  1 

Asplifllm l4 

Aniline-formaldehyde  resins  21 

Aplezon  Wax  "W"  56 

Araldlto  Adhesive,  Type  I ......  50 

natural  and  silver 

Araldlte  Casting  Rssin,  Type  B . 49,125 

Araldito  Casting  Rosin  <jr 49 

Araldite  E-134  ’ .49 

Aroclor  1221,  1232,  1242,  1248,  1254  63 

Aroclor  1260,  1262,  5442  64 

Aroclor  1268,  4465,  5460  15 

Asbestos 13 

Asphalts  and  Cements 56 

- B - 

Bakelite  BM-120  ........  15,16.69 

Ealcellte  BM-25O,  BT-48-306,  . I6 

BM-I698I,  snd  BM“16981  powder 
Bakollte  BM-262,^  BM-1895  ....  20,69 

Bakellte  BRS-I663I  + glass  .....  48 

Bakellto  BV-I7O85  + glass I6 

Balata,  precipitated  51 

Barium-strontium  tltanate  . . , , , 5,6 

Barium  tltanate  ....  5 

Barium  tltanate  and  plastic  mixttires  43 

Bayol,  Bayol-l6  . . . 66 

Bayol-B,  Bayol-!F 65 

Beeswax,  white,  yellow  ....  ...  57 
Beetle  resin ...  23 


Page 

Bentonite .14 

Benzenes  arid  diphenyls,  . . . . . 63 
c hi or 1 na t e d 

Benzenes,  chloro-  64 

Ben'r.oguanamlne-formaldehyde  reBin  23 

Bei'ylllum  oxide 6 

Biphenyls,  chlorinated  . . 15,63,64 

Bitumen,  natural  56 

Buna  S (GR-S)  and  compounds  ...  52 
Bureau  of  Standards  Casting  Resin  40 
Butadiene -acrylonitrile  copolymer  53 
Butadiene,  chloro-  .....  53>62 

Butadiene-styrene  copolymer  . 38,52 

Eutvar,  Low  OH  and  55/98  . . . . 3*<- 

n-Butyl  alcohol  .62 

Butyl  rubbers  52 

Eutjraldehydo  .....  62 


- C - 

Cable  Oil  5314  and  PT.101270  ...  65 
Calcium  tltanate  5 

Carbon  and  plastic  mixtures  . . . 4l 
Carbon  teti’achlorlde  ......  62 

Catalln  200,  5OO,  and  700  base  16,17 
Catclln  8012  . . . . . . . .39,119 

Catalln  EK  2784  39 

Cellulose  Acetate  LL-1  23 

Cellulose  acetate  + plasticizer  . 24 

Celliilose  acetates  . . . . . 23,24 

Cellulose  derivatives  . . 23-25 

Cellulose  nitrate  amd  ^.o-iiiphor  . . 25 


Cellulose  propionate 

<> 

. . . 25,114 

CementB  and  asphalts 

• 

rA 

• t • • • ✓ 

Cenco  Se&lstix  . . . 

• 

* • * » « 5^ 

Ceramic  F-66  .... 

9 

. . . . 3,83 

Ceramic  NPOT  96  . . . 

• 

. 4,88,69 

Ceramic  N750T96  . . . 

• 

, . 4,90,91 

Ceramic  N1400T110  . . 

• 

. . 4,92,93 

Ceramic  TIO6  .... 

• 

4 

Cerfimlce 

t 

. 3-8,78-101 

Cerese  Wax  AA  and  brown 

57 

Cereein,  white  and  yellow  ....  57 

Cetylacetamlde  .........  56 

Chemelac  Ml405,  Ml406,  M1407,  . . 32 
M1411,  MI-412,  and  M'i4l4 
Chemeiac  Ml4l8-2^  Ml4l8-5,  ...  33 

M1422,  and  M1423 

Chemlac  B— 3 ........c.  . 56 

Chlorinated  benzenes  . . . 15,63,64 
end  biphenyls 
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P-chloroethyl-2,5~dlchloro'benzene  . . 64 


ChloroBtyrenes,  ortho  and  para,  ...  42 
copolymer 

Cihanlte  .......  21 

Coors  AB-2 6,98,99 

Coore  AI-200  6,96,97 

Copolene  B 28 

Corfoam  114  19 

Comlr.g  GlaBB  Nos.  0010,  0014,  ...  9 

0080 , 0090, 0100,0120, 1770 

Coming  Glass  No.  1990  9,102 

Coming  Glass  Nos.  1991,3320,  ....  9 

7040,7050 


Coming  Glass  Nos.  7052,7055,7060  . . 10 
Coming  Glass  No.  7070  .....  10,102 


Coming  Glass  Nos.  7230,7570,7720,  . 10 

7740,7750,7900 

Coming  Glass  No.  7911 10,103 

Com.lng  Glass  Nos.  8460,8830  ....  10 

Coming  Glass  Nos.  8871,9010,  ....  11 
Lah.  No.  189CS 

Crepe,  pale  and  cotnpomds 5I 

Cresyllc-acld  18,19,68,70 

formaldehyde  resins 

Cx'-ollte  No.  29 4 

Crowloy  20,  70,  BXII3,  BX114  ....  7 

Crystals,  Inorganic  1,2,72-77 

Crystals,  organic  15 

- D - 

Barei  No.  3,  43E,  X-34,  1-43  ....  38 

DeEhotlnslcy  Cement  56 

Blala  Oil 66 

Biallyl  pheriyl  phosphonate  rosin  . . 48 
Dlatomaceous-oarth  ceramic  . . . 6,101 

Blhutyl  sehacato  62 

richloronaphthalenes,  mlxtui-e  of  . . 58 
the  1,2“,  1,4-  and  1,5“  Isome'*'! 

Dichloropentanes  #l4,  #40 63 

2,5-E'lchlorostyi’ene 64 

Bilectene  100 21 

Bllecto  (hot  punching)  19 

Bllecto  (mecohoard)  I6 

Bllecto  GB-112S  .....  27 

Bllecto  GB-112T  31, '^2 

Bllecto  GS-26IS  26 

Bloctyl  Bohacate  ..........  o2 

Biphenyl  (SSI;  Biphenyl) 

Borw  C-244  36 


Page 

Bcw  Experimental  Plastic  Q-166,  ...  39 
Q-I66  + Fiherglas , Q-200 , 5 
Bow  Experimental  Plastic  Q-247.1  . . 36 

Bow  Experimental  Plastic  Q-344  . . . 40 

Bow  Experimental  Plastic  Q-4o6  . 37,117 

Bow  Experimental  Plastic  Q-409  ...  42 

Bow  Experimental  Plastic  Q-475.5  . . 40 
Bcff/  Experimental  Plastic  Q-764.6.  . . 37 

Q-767.2 

Bow  Experimental  Plastic  Q-817.1  37.117 


Burez  I601,  mtural 17 

Bursz  11863  .......  20 

Burlte  #500 17 

Burlte  #221X I9 

- E - 

E Eosln  .....  50 

Elastomers  51-55 

Elracet  42A-900  33 

Elvanol  514-05,  5QA.-42,  704-05,  ...  33 
724-05,  724-51 

Enaollte  M22240,  M22239,  3036  ....  31 

Epon  Eesin  EN-48 50 

Epoxy  resins  49,50,125 

Estavax 57 

Ethocei  LT5  . . . . 25,115 

Ethyl  alcohol  ...62 

Ethyl  cellulose 25,115 

Ethylene  Glycol  .....  . 62 

Ethylpolychlorohenzene  .......  64 

. F - 

FeiTamlc  A,B,C,B,G,E,I,J 8 

Ferrites  .......  7,8 

Fihorglas 22,68 

Fiherglae  BK-I74,  laminated  . . . . .16 

Filestos  2050TTA  C-I686 ..24 

Foamglas  11 

Formaiueu;^d6  iTssli.:,j,  c-'.lllns  ....  21 


Formldehyde  resins,  'benEoguanamlne  . 23 
Formaldehyde  resins,  cresol . 16,19,68,70 
Formaldehyde  rosins,  melamine  . 21,22,112 
Fonaaldehyde  I’eslns,  phenol  15-19,109-111 
Forioaldshyds  rsEins,  phencl-tmillne  , 20 
Formaldehyde  rosins,  turea  ......  23 

Formica  FF-41  (sheet,  rod  stock)  . 21,68 


Fonruca  FF-55  21,69 

Fomaica  G7,  g6  25 


Formica  Grad©  MF-66  20,68 


Materials  Index  (cent.) 
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Formica  XX,  LE  . , . . 17,68 

Formica  TO-25 17 

Formica  Z65  k6 

Formica  Z80 

Fomrvar,  Typo  E * . 34 

Forticol  . 25,114 

Fractol  A 66 

Fvirfuraldohyde  roBin,  phenol  ....  19 

- G - 

Gafite  cast  polymer  . 34 

Gasoline,  aviation,  100  and  9I  octane  65 

Geon  2046,  8O365,  8O384  29 

Gilsenite 56 

ClaBB,  alinll -silica  12,105 

Glass,  alkaline  load  silicate  ...  11 

Glass,  aluminum  horosillcate  ....  10 

Glass,  alamimmi  zinc-phosphate  ....  9 


Class  and  mica . 13,69,106-108 


Glass  and  plastic  mixtures  ....  4l,42 

G-laes,  harium  horosilicate 10 

Glass,  horosilicate  9,101 

Glass,  "E"  11 

Glass,  iron-sealing  ...  ....  9,102 

Glass  Lamicold  #6038 . 21,70 

Glass,  lead-harium  9 

Glass,  lime -alumina-silicate  .....  9 
Glass,  low  alkali,  potash-  . . , 10,102 

1 i thi a-h or oei 1 i cat e 


Glass,  Phosphate  2043x,  2279x  ....  9 


Glass,  potash-lead" si 11 cate  9 

Glass,  potash-soda-harlum-silicata  . . 9 

Class,  silica  11,102 

Glass-  Boda-borosillcato  .....  9,10 


Glass,  Boda-lead-horosllicate  ...  10 

Glass,  Bcda-llme-sillcate  ....  9,11 

Glass,  scda-potash-horosillcate  ...  9 
Class,  soda-potash- lead-silicate  ...  9 
Glass,  BC/da-potash-llthla-'horoBllicate  iO 

Glass,  soda-silica  11 

9-12,101-105 

Clastic  OF,  MM,  MP,  and  A-2  ....  48 

Clastic  S and  MS'  . 4.7 

Glyptol  #1201  fi-ed) V '.  . . 48 

GR-I  (hutyl  rubher)  and  compound  . . 52 

GP-S  (Buna  S)  and  compounds  ....  52 

Gutta-percha  . 51 

- H - 

57 


Page 

Halowai  #11-314 58 

Halowax  Oil  1000  64 

Heptacosafluorotrihutyl  ejnlno  ....  63 

Heptane 62 

Hercachlorohutadisne  .........  62 

Heiamethylene-adipainlde  polymer  - 23,113 

HyesLr  OP  Cell-tite 52 

Eydrocarhon  polymer,  cross-linked  . . 50 

Hydrocarbons,  petroleim 65,66 

12~Hydroxystoarin  ..........  58 

Hysol  6000  and  6020  50 

Eysol  6030 50,70 

Ey-tuf  Lami:nate  Grade  GFI8I yG 

- I - 

Ice  .....  ......  1 

Ignition  Sealing  Compound  #4  ....  67 

Iron  and  plastic  mixtures  ....  43,44 

Iron-manganese  oxide  ........  45 

end  plastic  mixtures 


Isobutyiene-lsoprene  copolymer  ...  52 

- J - 


Jet  fuel  JP-1  and  JP-3  .......  65 

- K - 

Kel-F  31 

Kel-F  Grade  3OO  and  300-P25  . . . 31,116 

Kel-F  Grease  #40 63 

Kel-F  Oil,  Grade  #1,  #3,  #10  ....  63 

Kel-F  Wax  #150  ......  58 

Kerosene 65 

Koroseal  5CS-243  ..........  30 

Kralastic  EE,  BM,  P,  EBMU,  F ....  53 

KPS-5 2,76 

KRS-6 . 2,75 

- L - 

Laminae  4115  .....  46,120 

Laminae  4-205  . ...  46,121 

Laminae  PI3L7-627  an.d  PPL7-650  . 46,120 

I^amlnate  BP-44  and  BK  l64  ....  47,48 

Leather,  sole  .....  60 

Liquids,  aliphatic  .......  62,63 

Liquids,  aromatic . 63,64 

Liquids,  inorganic  oi 

T. lqul.de,  organic 62-6? 

Liquids,  pstroleun  .......  65,66 

Liquids,  sllioonfl  . 66,67 


Ealcr-mx  #1001 
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Lithium  fluoride 1 

Loalln 36 

Luclte  HM-119  and  3^,70 

Lucltw,  sintered  3^ 

Lucoflex  .......  30 


Lumrlth  XKA-H4  as\d  ?236l  . . 24,25,70 

LuBtrei  loaded  glass  mat  ......  4l 


Page 

Naphthalene,  chloro  ...  64 

Na.ugatuck  Lsnlnatlng  Besin  MP  and  PET  4? 

Neoprene  ON  and  compound 53 

Nitrobenzene  . 64 

Nylon  66  and  610  23 

Nylon  FM  10,001  23,113 

- 0 - 


- M - 


Magnesium  oxide  .....  1 


Magnesium  tltanate  4 

Magnesium  tltanate  and  43 

plastic  mixture 

Magnetite  and  plastic  mixtures  . . 44,45 

Marble  S-303O  I3 

Marbon  S,  Buna  S Hardboard  52 

Marbon  S (Code  7206),  S-1  (Code  7254),  38 
80(X)  and  9200 

Marco  Besln  MR-21C,MR-23C  and  MR-250  4? 

Marcol  65 

Mathleson  Plastic  CY-8  and  CQ-IODM  . 4l 

Meat  60 

Melamine-formaldehyde  resins  . 21,22,112 

Melamine  GMO 21,70 

Melmac  7278  + "S"  glass  ......  22 

Melmac  Molding  Comp. I5OO, 1502  , 22,112 

Melma.c  Resin  592  21 

Melmac  Type  IO77  (Ivory  WB  48)  ...  21 

Methacrylate  resins  34,35 

Methocel  25 

Methyl  alcohol  62 

Methyl  cellulose  25 

Methylstyrene-styrene  copolymer  . . 39 

Mica  and  glass 13,69,106-108 

Mica,  Canadian I3 

Mica,  ruby I3 

Mi  carta  #254  18 

Micaccta  #259 ...  22,68 

Micarta  ,#299  19,68 

Mi carta  #496  ....  18,63,70 

Mllllmar  ..............  56 

Muscovite 13 

Mycalei  KIO  ............  I3 

Jlycalex  400  13,69 

Mycolex  2821  . 13,106,107 

Mykroy  Grade  8 and  3S  .....  13,108 


- N - 


Oil,  HB-40 . 63 

Oils,  petroleum  .........  65,66 

OpaXvax  01).  ...........  .58 

Ozokerite  .58 


- P - 

Panelyte  Grads  l40  and  776  . . . 17,22 

Paper,  Royalgrey  ..........  60 

PsLcaffin,  natural  58 

Paraffin  Wax  I32  ASTM  and  135°  AMP.  . 58 
Paraplez  PI3  and  P43  ......  48,122 

Parowaz ....  58 

Perfluorodi hexyl  other  .......  63 

Permafll  3256  50 

Pemo  Potting  Compound  #49  and  #51  49,51 

Petroleum  oils  65,66 

Phonol-aniline-formaldehyde  resins  . 20 
Phenol-formaldehyde  resins  15-19,109“1H 

Phenol-furfiiraldehyde  resin 19 

Phenolic,  Expanded . 19 

Phenolic  paper  laminate  JB-1410  ...  18 
Phoresln  48 

Plccolastic  P-125  . 39 

Plccopale  Resin  50 

Plaskon  911  47 

Plaskcn.  Allgrd  411,420,422,440,  ...  49 

440A  and  442 

Plaskon  Alkyd  Special  ......  49,123 

Electrical  Granular 

Plaskon  melamine  . . .......  22 

Plaskon  Urea,  natural  and  brewn  ...  23 

Plastlcell  31 

Piast-Iron  and  plastic  mixtures  , 43,44 

Plexiglas  .....  34 

Plicene  Cement  .....  56 

Pliobond  M-I90-C  . . 52 

Pilollto  and  Pliollte  GR  ......  51 

Pliolite  S5,S3,3dB  and  ,S6  ......  40 

Polaroid  Resin  C .40 

Polectrori  #24 46 

Pollnal 58 


Naphthalene 


15 
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Polyamide  resins  , 23,113 

Polytutene  . . . . 59 

Poly'butyl  methacrylate  .......  35 

Poly“2-chloro'butadlen0~l,3  .....  53 

Polychlorostyrenes li-1,42 

Polyohlorotrl f luoroethylene  31,58,63,116 
Polycyclchezyl  methacrylate  ....  35 

Polydlallyl  phthalate  48 

Poly-2, 5-dlchlorostyrene  . . . 40-42,70 
Poly-2, 5-dlchlorostyrene  .....  42-45 
r fillers 

Poly-3,4-dlchloroatyrene  ......  42 


Polyethyl  methacrylate  35 

Polystliylene . 27,28,70 

Polyethylene  (effect  of  milling)  .'  . 28 

Polyethylene  DE-340I  27 

Polyglas  I>+ 42 

Polyglas  M 22 

Polyglas  P+ 4l 

Polyglas  S 26 

Polylsohutyl  methacrylate  .....  35 
Polyisohut^lene  B-lOO  + Marhon  B . . 2S 
Polylsohutylene,  Run  5047-2  ....  28 

Polymethyl  methacrylate  3^,70 

Polystyrene  35-37,117 

Polystyrene,  cast  in  vacuo  and  ...  37 

cast  In  air 

Polystyrfme  + chlorinated  diphenyl  . 37 

Polystyrene,  cross-llnhed  . . 39,40,119 

Polystyrene  Plhera  Q-IO7  37 

PolystjTone  fillers . 4l 

Polystyrene  Poam  Q-IO3  . . . . . . , 37 
Polystyrene,  hydrogenated  . . . , , 46 

Polystyrene,  a-methyl styrene  . . 37,117 

Polytetraf luoroethylene  . . . 31-33,70 

Polythene  A-3305 27,70 

Polyvinyl  acetal  34 

Polyvin^ri  acetate  .........  53 

Polyvinyl  alcohol-acetates  .....  33 

Polyvinyl  hutyral  . v . . 34 

Poly-R-vinylcarhazole  46 


Polyvinyl  chloride  1006,1018,1216.  . 30 

1406,W-174,W-D75  andW-176 
Polyvinyl  chloride-acetate  . . . .28-31 
Pol,yvinyl  chloride-acetate  . . . . 28,29 

‘ ^ i-j_j ' : 


+ plasticizer  i 

Polyvinyl  chlorides  28-31 

Polyvlnylcycloheiane  46 

Polyvinyl  formal  . 34 


Page 

Polyvlnylldene  and  vinyl  chlorides  , 3]. 


Poly-a-vl;nylnaphthal0ne  46 

Poly-2- vinylpyrl-i  in® 46 

Polyvinyl  resins  27-46 

Polyvinyltoluene  ........  37,117 

Poly-p-xylylene  . 37 

Porcelain,  wet  and  dry  praceso  . . 6,1.00 

Porcelain  if 4462  .6 

Porcelains  6,94-100 

Porous  Ceramic  AF-497  ......  6,101 

Potassium  hromido  , 1 

Potassium  dihydrogen  phosphate  . . 1,73 

Prlmol-B  . 66 

n-Pi*opyl  aJLcohol  62 

Pryetal  . 1? 

Pyralin  .....  25 

Pyranol  1467, 14t6  and  1478  ....  63,64 
Pyrei  10 


“ Q 


Quartz,  fused  11,104 

Quinorgo  #3000  , 13 

G.uinterra  13 


- R 


Reslmsne  803-A 22 

Reslnox  7934  20 

Resinoi  10231  ....  18,109 

Resinox  IO9OO  18,110 

Resins,  natural  55,56 

Reiol-te  1422  . 40 

Roya-llte  14Q-11,  M21982-1  and  '^22190  53 

Ruhher,  butyl  (GR-l)  5? 

Rubber,  cellular 51 

Rubber,  cyclized 51,52 

Rubber,  GR-S  (Buna  S)  and  compounds  52 

Rubber,  Hevea  and  compounds  ....  51 

Rubber,  natural  .....  51 

Rubber,  nitrile 53 

Rubber,  silicone  ........  54,126 

Rutile  2,4,77 


- S - 

S-40  and  S~60  resins  39 

Santlcizar  ^5 

Sapphire  1,72 

Saran  B-115  31 

Sealing  Wax,  Red  Express 59 

Selectron  5OO3  + glass  . 47 
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Selenlim,  amorphous  13 

Soloni\m,  multi -crystalline  ....  1 

Shellac,  Tiatural  XL  .......  . ^5 

Shollac,  luitural  Zlnfo,  pure  C . . 56 

garnet  and  garnet  dewaxed 
Silastic  120,  125,  150,  152,  ...  3^ 

160,  167  and  I8t^ 


Silastic  181  and  250  5^*126 

Silastic  x4342 55 

Silastic  6167  55,126 

Silastic  6181,  X-6734  and  7181  . . 55 

Silica,  fused  915c  ......  11,103 

Silicon  dioxide,  fused  ....  11,103 

Silicone  fluids  DC200  and  DC5OO  . . 66 

Silicone  fluids  DC55O  and  DC710  . . 67 

Silicone  fluids  SF96-40,  67 

SF’96-100  and  SF96-IOOO 
Silicone  glass  laminates  ....  26,27 
Silicone  Molding  Compound  XM-3  . . 26 

Silicone  resin  DC996  and  DC2101  , ..  26 


Silicone  resins . 25-27 

Silicone  rubber  SE-450,  SE-h60,  . . 55 

SE-550  and  SS-972 

Silicone  rubbers  ......  5h,55,126 

Snow 1 

Soap 60 

Sodium  chloride  .....2 

Sodium  chloride,  aqueous  solutions  . 6l 

Soils Ih 

Steah 60 

Steatite  bodies  , 3,4,78-87 

Steatite  Body  7292  .......  4,83 

Steatite  Type  302,  400,  4l0  3,84-87 

and  452 

Strontium  titanate  .........  5 

Strontium  titanate  and 43 

plastic  mixtures 

Stypol  16B,  16c  and  l6P  ....  48,123 

Styraloy  22  ......  38 

Styramic  #18  37 

Styramlc  HT  . . 42,43 

Styrene  copolymers,  .....  39,40,119 
cross-linked 


Styrene  copolymers,  . . . 38,39,118,119 
linear 

Styrene  dimer  64 

Styrsne  N-lOO,  dry  and  ......  64 

saturated  with  water 
Styrene-acrylonitrile  ....  38,53,118 

copolymer  

Styrofoam  IO3.7  37 


Page 


Styron  C-I76,  4ll-A,  . v ......  36 

475,  666  and  67I 

Suet .60 

Sui.fur,  crystalline  ........  2 

Sulfur’,  sublimed 2 

- T - 

Tam  Tlcon  B,  BS,  C,  PC  and  S . . 4,5,43 
Tam  Tlcon  T-3,  T-L  and  T-M  .....  4 

Taylor  Grade  GGG  ...  18,111 

Taylor  Grade  GS'C  and  GSS 27 

Teflon  31-33,70 

Teflon  Laminate  GB-112T  ....  31,32 

Tenite  I OOSA.  H2,H4,M,M3,S  and  S4  . 24 
Tenito  II  205A  H2,Hi^,MH,MS,S2,S4  . . 24 
Terphenyl,  meta-,  nona-,  ......  15 

ortho-  and  para- 

Terphenyls,  chlorinated .,64 

Tetrachloroethylene  ........  62 

Thallium  bromide  2,75 

Tha3.1ium  brcmide-chlorlde  ....  2,?5 

Thallitim  bromide-iodide 2,76 

Thallium  iodide 2,74 


Thermoplastic  Composition  I766SX  . . 58 
and  3738 

Thermoplastic  Composition  376?A  . . 59 

Thiokol,  Type  FA,  PPI  and  ST  . . . . 54 


TI  Pure  P-200 4 

Titanate  ceramics  . 5^6 


Titania  and  titanate  bodies  . 4-6,88-93 
Titanium  dioxide  ceramics  ....  4,5 
Tltaiilum  dioxide,  rutile  ....  2,'s77 
Titanium  dioxide  + plastic  mirt.urec  42 
Toluene  sulfonamides,  mlrttir©  ...  15 
of  ortho-  and  para-  isomers 

Transll  Oil  IOC 65 

Trl chlorobenzenes,  nixture  of  . , 64 

isomeric 

Trlchloronaphthalenes,  mixture  ...  64 
of  isomeric 

a-Trinitrotoluene  .........  15 

- U - 

Ultren  Wire  CcMuocnd  UL700,  . . . . 30 

UL1004  and  UL2  4001 

Urea-formaldehyde  resins  ,23 

- V - 

Vaseline 


65 


Materials  Index  (cent.) 


Page 


Viljrcn  140  and  l4l  . . , 40 

Vlnyllte  q^NA,  VG-5544  and  VO-5901  . 
Vlnylite  VG-5904,  VYHE,  VYNS  and  . . 29 

vmf 

Vinyllte  VU-lSfOO 29,70 

2-Yinylpyrldlne-styrene  copolymer  . 46 

Yistavai  ..............  59 


- W - Page' 

Water,  conductivity „ , . 6l 

Wax  3760 59 

"Wax  Ccopound  F-59O  and  #1340  ....  59 

Wax  S-13  67  arid  S-1184  59 

Waxes  56-  59 

Wood  .....59 


Zirconium  porcelain  Zl-4  . . 6,94,95 


